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TJ. 8. Dbpabtsient of Agbiculturh, 

Division op Entomology, 
Washington^ D. C, January 21, 1899. 
Sib : I have the honor to transmit herewith maoascript of a butletin 
containing certain articles upon insects iujarioaa to garden and orchard 
crops, Tbicli has been prepared by F. H. Chittenden, of this office. 
The articles all concern insects of very considerable economic impor- 
tance and derive an especial value from the fact that they are, with 
few esceptions, based upon original observations made in the vicinity 
of Washington. The worker on economic entomology will find very 
many hitherto unreported facts concerning the life liistories of the 
species treated, and the vegetable grower and orcbardiat will find muiy 
valaable practical points based npon this more intimate knowledge of 
the life historiea of the insects. Seventeen of the twenty figures are 
here pnblished for the first time. 

I recommend the publication of this manuscript as Bulletin ^o. 19, 
New Series, 

Bespectfnlly, L. O. Howaed, 

Entomohigvit. 
Hon. Jahes Wilson, 

Secretary of Agriculture. 
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PREFACE 



TToder the comprehensive title, Some Insects Injarioas to Garden 
and Orchard Crops, the writer has brought together a series of arti- 
cles beariDg upon insects of this class. Tbese are in continuatiaii of 
vork hegan in previons years, the results of which have found expres- 
sion in Bnlletiu No, 10, in the Yearbooks for 18!Mi and 1893, and else- 
where, and are based upon observations conducted, for the most part, 
daring the year 1898. At the same time there has bi en added, item 
the notes that have accamulated by correspondence and otherwise in 
this office, as matters of record, much that i» new or unpublished con- 
cerning the food and other habits as well as the distribution of the 
species of insects considered. 

In connection with the topics that are dealt with somewhat at length, 
the matter of remedies and other methods of control has received dae 
consideration. The fact that this bulletin is to a certain esteut a pop- 
ular-scientific one has suggested the wisdom, ns a means of enhancing 
its valne to the practical worker, of the addition of a brief summary of 
remedies to articles that take the form of notes or imromplett^i accounts. 

Late in the season of 1897 the subject of the insects afTecting cucur- 
bit crops was taken up as a sjtecialty, and seven of the topics here dis- 
cassed treat of this class of insecte. In the course of investigations 
conducted in Maryland and Virginia and in the District of Columbia 
in the vicinity of Washington, the squash ladybird often came under 
observation, and it was found that a number of points of interest were 
omitted by earlier writers, and these, together with some descriptive 
and other notes necessary to the completion of the account, are brought 
together in connection with the illastrations as the initial subject of the 
bnlletiu. Tbe life history of the common squash bug, Anasa tristis, 
altbongb a well-known {)est nearly everywhere, has not previously, to 
the writer's knowledge, been studied at all fully. Tbe allied Anasa 
armigera has for the first time come under observation during tbe past 
two years as a species of economic importance, and has received atten- 
tiou in the same manner as its more common congener. Tbe remaining 
four articles on cucurbit pests contain more or less information that 
has not previously been made jtublic. 

One of the most interesting of the injurious occurrences of tbe year 
1898 was the discovery of an insect that is apt to prove of great economic 
importance in the course of time. This is an importetl webworm, Hel- 
lula undalis, and it is at present troublesome to cabbage, turnip, and 
other cruciferous crops in tbe neighborhood of Augusta, Ga. The 
cultivation of these crops has been for many years a matter of extreme 
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10 PREFACE. 

diffically in many sections, and in very recent years a complete failnre 
iu.the District of Columbia and in many parts of Maryland, and the 
addition of a new pest from abroad is most onwelcome. 

The stady of Salticus uhleri is an outgrowth of investifrations on 
inseoCs affecting beans and peas. This species, though scarcely more 
than a secoud-rate pest, is deserving of farther stady as regards its 
life habits and the methods to be nsed in its control. 
, Some observations were made bearing upon the early life history of 
the imbricated snoutbeetle, Epic<Eru8 tmbricatus, but attempts to rear 
the larvie were not successful. The observations which are here 
recorded, however, are of considerable interest, especially as regards 
the egg-laying of this species. 

Bather remarkable success was attained in the study of the fruit- 
chafer, Eupkorui inda, which was carried successfully through all its 
stages. The results demonstrate for all practical purposes that this 
8i>ecies is not injurious except in the adult condition; a fai;t that lias 
previously been surmised, but which had uot been brought out with 
sufficient clearness iu earlier inve.stigations. 

Nothing of a biologic nature has hitherto been published concerning 
one of our two commonest Alay beetles, Lacknosterva areuata, which 
is here described and illustrated in its immature stages for the first 
time. Its life history is also given somewhat in detail, as well as notes 
bearing on its life habits and economy. 

The unusual abundauceof IHsonycha .ranthomeUvna, the spinach flea- 
beetle, the past year led to a special study of this siiecies, resulting 
in the discovery of a new food plant and the completion of its life 
history. 

The article on the flea-beetlea which atta<:k tobacco, the potato and 
other solanaceous plants is a continuation of observations begun in 1897 
and published in Bulletin No. 10. 

The cherry leaf-beetle, Galerucella cavicollis, is one of the species 
which has been prominent as a pest duriug the last year, and has 
received in coiisequeuce some study. Until the past season it has not 
been iujurioas to the peach. 

The article on the plum and rose leaf-beetles is in continuation of 
studies began in previous years; which is true of the notes which are 
here presented on the fruit-tree bark-beetle iind other fruit-tree borer;*. 

It should be added, for the benefit of the bibliographer, that the title 
of this bulletin is simply assumed for couveuience, and that, although 
each scpiirate account is not signed by the author, each should prop- 
erly be indexed separsitely, as each article is in itself complete, having 
no special bearing on either what precedes or follows it in the order of 
publication. 

The illustrations were for the most part prepared from selected 
fresh material and. with a single exception, especially drawn or other- 
wise adapted for this work. 

F. H. O. 
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SOME INSECTS INJURIOUS TO GARDEN AND ORCHARD 
CROPS. 



THE SQUASH LASTBIKD; ITS LITERATURE AKD BIOIOOT. 

In the course of the iDvestigatioiis of the inaect eoemies of cncurbit 
crops, the aqaasli ladybird {Epiltuihna horealis Fab.) has come under 
obaerv&tiou un unmerous oecaaioos. All of the ditfereiit stages of the 
species have been described more or less fully by different writers: 
some few slight details in the life economy of the insect remained to be 
more fully studied, however, and in looking through the early litera- 
ture of the species so much has been found of interest that has obvi- 




onsly escaped the attention of some of the later writers, that mention 
is here made of it. Illustrations of the insect in its various stages and 
of its work are also presented, togetlier with brief mention of its chief 
characteristics, its habits, and its distribution. As the bibliography 
has not hitherto been brought together, a list of the principal eco- 
nomic writings has been compiled and is appended. 

GENERAL APPEAEANCE AND DISTttlBUTION. 

For the benefit of those who are not perfectly familiar with this insect 
and to facilitate its recognition with the aid of the illustrations, a brief 
description of its several stages is given as a preliminary. 

The beetle is of the characteristic hemispherical form of ladybirds, 
ocfaraceoaa in color, with the dorsal surface marked with rounded black 
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12 INSECTS IKJUBIOUS TO GARDES AND OBCHARD CE0P8. 

Spots, as shown in the iUnstration (fig. 1, c). The prothorax bears nor- 
mally fonr spots, and each elytroQ has seven. The eyes, tips of man- 
dibles, aud metasternum are also black. The beetle lueasnres about a 
third of an inch (8"""), its length being abont a fifth longer than its 
-width (5.5""). The egg is yellow, about three-tenths of an inch (1.5""°) 
long aud of the elougate cubcylindrical form illustrated at d. Its sur- 
face is somewhat pulverulent and sculptared as shown, highly magnified, 
at e. Eggs are deposited, usually in irregular clusters of from half a 
dozen to fifty or more, on the under surface of a leaf. In two large 
bunches observed 51 and 52 eggs were (M)unted. The larva is yellow, 
like tbe eggs, and even when first^hatcbed is covered with spines, 
arranged in six rows except on the first tlioracic segment, where there 
are only four. A mature larva with its spiny armaineut is figured at a. 
The pupa, also yellow, is shown at b. 

The species is indigenous to America and ranges from Maine aud 
Canada in the north to tlie Gulf States. It is essentially au eastern 
form, occurring in the United States most abundantly along tbe Atlan- 
tic seaboard, and does not appear to be iiijuriotiB west of the Hissis- 
sippl Itiver, altliuugh its occurrence has been rejiorted iu Kansas aud 
Minnesota. It is also recorded by different writers from Mexico, Cuba, 
and the Antilles; Guatemala, Honduras aud British Honduras; Nica- 
ragua, Costa Itica, Panama, Colombia, Argentina, aud Brazil. 

The genus is tropical, all of the thiee species which are found in tbe 
United States being also native to Mexico, where the present species is 
widely distributed. In tbe latter country and Central America, the 
center of greatest abundance of the genus, mauy more species are 
knou-n. The genus is remarkable as being the only one known in tbe 
great family Coccinellidie, which is strictly herbivorous iu all stages. 

Judging by published accounts, personal inquiry and experience, this 
species is most troublesome iu the following States, mentioned in 
approximate order of importance: New Jersey, New York (Long 
Island), Maryland, Alabama, Viigiuia, Pennsylvania, Connecticut, 
Massachusetts, and Georgia. It is also destructive, according to Mr. 
G. C. Champion, in Central America. 

During the season of 18t>7 this species was observed to be present in 
destructive abundance only iu one locality visite<l, at Glen Echo, Md., 
where it was found ui>on encumber and melon as well as on squash, but 
by far more injurious u|)on the latter plant. In 18^6 it was very 
generally injurious in Maryland and Virginia in the vicinity of the Dis- 
trict of Columbia. It occurred in destructive imuibers in nearly every 
field of cucarhits visited. The list of localities where it was observed 
includes the District of Columbia, on oar experimental plat where tbe 
species probably survived the winter from specimens used in rearing 
experiments the year before; at Kensington, College Station, Pooles- 
ville, and Marshall Hall, Md.; Colonial Beach, and Norfolk, Va. In the 
last mentioned locality it was reported very injurious by Dr. B. F. 
Smith, of this Department. It wa-* destructive in the entire neighbor- 
hood of Norfblk. 
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THE SQUASH LADYBIRD. 13 

COMMON NAMES AND SYNONTHY. 

Quite a variety of English names have beeu applied to this species, 
each ^rriter having seemiogly bestowed upon it an appellation of his 
own coioage. Thos we have: Northern ladybird, boreal ladybird, 
boreal ladybird beetle, herbivoroua lady hug, squasb coccinelln, spotted 
squash bug, and pninpkin beetle. The name of Bquash ladybird is 
adopted as more suitable than boreal or northern ladybird, either of 
which is pectiliarly inappropriate, considering the fact that the species 
abounds in the tropics, belonging to a ueo-tropical genus, and that 
there are several Ooccinellids with a more northern range than this. 

lu our American literature this species is always mentioned nuder 
the specific name of borealit, either as Cocciiiella or Epilachna. It has 
also been described, i^om Central aud South America, under other 
names, of which the following are re 'Agnized by Itev. H. S. Oorham as 
synonyms (Biol. Centr. Amer., Col., vol, vii, p. 241, Jan., 1898): C. 
immacuiicoUvi Chevr., E. aqninociialiii Mnls., E. particoUvi Muls., 
C. 13-notata Latr., E. digtinota Weise. Of these (equinoctialis, immacu- 
lieoUis, aud distincta are well-marked color variations. 

FOOD PLAHXS, 

The squash ladybird, as might be guthere<l fivin its name, is pari^ica- 
larly fond of squash, upon wbicli it feeds as larva and beetle. It may 
be fonnd often in some abiindiiuci! on the leaves of pumpkin, whence 
one of its vernacular names, pumpkin beetle, also on cantaloupe, water- 
melon, and cucumber, and it has two natural or wild food plants in the 
prickly cucumber or wild balsam apple (ScAtM(»cy«(t«/tti«((a) aud the one- 
seeded bur cucumber (Sicyos angiilat.us), TIic larva feeds almost exclu- 
sively on the lower surface of a leaf, consuming the lower epidermis and 
parenchyma aud leaving the upper integument, veiuH, aud nervnres 
more or less intact. The beetles feed by preference on the upper sur- 
face, although they may often be found on the under side, and devour 
all parts of a leaf escept the veins. 

The habit of this species of feeding in free exposure on the upper 
surface of leaves has been noticed by all who have studied it. This 
is its feeding habit, but during tlie heat of midday the beetles seek con- 
cealment under the shade of the lenves on the stems, and in other pliicea 
where they are not so readily noticed. As the son gets low, however, 
and a portion of their food plant is protected by shade, they come out 
In numbers. During the middle of July they have been noticed in the 
greatest abundance from between 5 and in the afternoon until dark. 

Late in the season the beetles sometimes eat the epidermis of the 
fruit of cucurbits. The injury to a plant is effected by the work of 
the larval and adult stages about ecinally, due to the long i>eriod 
of the latter stage. 

Both larvee and adults are slow of movement, the latter being seldom 
seen in flight. 
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14 rasECTS iNJUEioua to garden and orchard crops. 

HISTORY AHD LITBEATXTBB. 

^lachna borealia was first described by Fabricioa Id 1775 (Systenia 
Entomologi*, p. 82, fide Gemminger & Harold), and the lirst public 
mention of its habita that has come to the writer's notice is a short 
note in the American Farmer's Encyclopedia, edited by Gouvemeur 
Emerson and published by A. O. Moore in 1858. It is there stated in 
brief that the leaves of sqnash are preyed upon by "Goceiticlla borealis." 
"Although the genus of insects to which this belongs destroys aphides, 
there are, as Professor Halde[rjman. of Pennsylvania, observes, a few- 
exceptions, amoDg which is the species named, which may be found in 
the larva and perfect state, eating the leaves of the s<|ua:jh." Halde- 
mau's note, if published, can not bo found in any literature at my 
disposal. This notice was followed by a very good article by Moore in 
the Country Gentleman for April 1 of the same year. This latter covers 
two columns and is illustrated with 
seven crude but fairly good original 
figures. 

The first detailed description of the 
early stages of the species appears to 
have been pnblishe<l ten years later 
by Dr. S. 11. Scndder (Amer. Jour. 
Hort., vol. Ill, pp. H0-S2, etc.). Shorter 
notes, however, bearing nxtou its biol- 
ogy appeared in earlier years. In 
1883 Prof. G. H. French also published 

Fio. 2 Work af Epiiai\na boriatii uu n , ... o ,. ■ . . -• ^-a- 

eqnaab leaf— nutunil aiunoifginal). UCStiriptlOnS Of tllC llisect lU itS dltter- , 

ent stages, and in 1886 Mr. S. S. Kath- 
von contributed an interesting article containing some original observa- 
tions. In more recent years the species was made the snbject of special 
study by Prof. J. B. Smith, of the New Jersey Agricultural Experiment 
Station. 

A list of the principal writings is given as an appendix to the present 
paper, to which reference may be made for further information. 

The curious and [>erhaps characteristic habit uf this genus of lady- 
birds of feeding within a circumscribed space on a leaf is interestiug, 
but for some reason has not received very general notice by entomolo- 
gists who have had occasion to write of this insect in recent years. On 
this head Mr. Moore wrote: "It has a singular habit which I have 
noticed in no other insect. In feeding, the first act is to mark out with 
its forceps a circle or semicircle, sometimes of great regularity, inclos- 
ing the portion of the leaf ou which it is about to feed. The leaf is 
then eaten within this mark and nowhere else." 

The object of the insect in thus "staking out a claim," as some one 
has termed it, is obviously to secure the wilting of the tissues of the 
leaf previous to its consumption. A portion of a s<iuash leaf showing 
the work of this insect is reproduced in figure 2. 
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THE SQUASH LADYBIRD. 15 

Batbron cites an interestiDg instance of the captare of "between 
foar and five hundred of these beetles, iu the month of March, under the 
bark of an old tree that stood in a field where com and pumpkins had 
been cropped the preceding year. • • • Perhaps fifty of them had 
crawled out and were basking in the sun," 

NOTES ON THE LIFE HISTOEY. 

The first adnlts observed in the vicinity of tbe District of Columbia 
during the season of 1897 were seen June 2o, but there is no doubt that 
they occur earlier, as beetles are stated to appear near New Tort City 
early in Jane. Newly hatched larvEe were found July 1. 

Eggs deposited in confinement June 26 batched July 3, or in seven 
days; temperature, 80°. F. 

To ascertain the other periods of the insect, adults were placed June 
26 upon squash vines on our experimental plat, that were free from tins 
insect, and it is presumed that eggs were laid tbe first day. Of this 
lot some larvie had attained full growth by the 18th of July, or in 
twenty two days. One iudiviihial was noticed to cease feeding at this 
date and attach itself to a leaf, and the following day it transformed 
to pupa. From this pupa the first adult of the first brood issued July 
25, six days from the time it had transformed to pupa; weather reason- 
ably warm, M° to 88° F. This gives a period of development as follows : 
EgK, seven days; larva, sixteen days; pupa, six days — a total of 
twenty-nine days &om egg to beetle. 

Writing in 1883, Prof. G. H. French estimated that iu Oarboudale, HI., 
this species ]ias a period from the egg to tbe imago of thtrty-five days. 
As this insect occurs in colder climates and tbe minimum midsummer 
periods of development were not observed, we have for the species an 
approximate development; For the egg, six to nine days; larva, six- 
teen to twenty-four days; pupa, six to nine days. 

French does not stnte definitely how many times the larva molts, but 
as be speaks of four larval periods it is to be presumed that three are 
assumed. Kathvon, some of whose stiitenieuts, it must be said, have 
to be taken cum grano italig, a.s the data furnished are really insufiicient 
for the establishment of tbe facts, says: "The larva molts five times 
(perhaps more)." 

HUMBEB OF OKNEBATIQNS AI4NUAIJ.T. 

Experience has shown that if we would have the proper regard for 
accuracy the statements of many of the earlier writers (and some of 
the later ones) must not always be interiireted literally. Too often an 
accoant of an insect is written in fiorid style and too fretjaently con- 
clusions are based upon the most superficial observation. Thus it bap- 
pens that Moore was led ashtray when be stated that this insect " may 
be found upon the s<)uash vine of all ages at once from the first of July 
to the middle of October, showing that many tucceative broods are 



icvGooi^lc 



16 INSECTS INJURIOUS TO GAKDEB AND ORCHAKD GBOPS. 

batulted irregularly t'.hrougli the summer," and Batbvoii also in hisoon- 
cloBioii tbat there were uot less tbaD "three geueratioDS annttally, 
aUhoDgh tbere appeared to be a dozeu." 

From frequently fiudiog the iuseut iit ditferent stages, eurly and late, 
the conclusion that two or more generatious were prodared each year 
is only natural. Dr. Smitb makes mention of the number of genera- 
tions in the following words: "Exceptionally, specimens matured early 
in August may mate and oviposit ; but such cases are rare, I believe.^ 

Twenty beetles of the new generation were placed by the writer on 
a squasb plant at Washington, August 7, and covered with netting. 
After a time, during a severe rain, the ix>yering was removed, and 
when next examined the beetles had disappeared and no eggs were to 
be found. Indications are therefore that the species is single-brooded. 

KAELY AND LATE OCOUBRENCES. 

A seftson's observations met only partial success in the ascertainment 
of what might naturally be considered matter of easy accomplishment. 
This exempIiHes the futility of drawing conclusions on the entire life 
history of an insect from a single season's observation in a somewhat 
limited locality, and yet little better should be anticipated from a spe- 
cies so local and jteriodical in its attack. 

In tbe first place, a sharp lookout for the first appearing adults 
resulted in their discovery .(une '25, witliin two or three days of their 
first appearance; yet this date is not so early as that already recorded 
for Sew Jersey and southern New York. 

Dr. Smith observed in one season in New Jersey that " by the begin- 
ning of September all traces of the species bad disappeared from the 
fields." In tbe season of ISSli the writer saw this insect in great abun- 
dance, September 5, on squash near Sprtnglake Be»ch. N. J., from one 
to a do/en beetles on a single leaf Larvte were also present, and pupfB 
were obserVe<l as late as September 15. 

Here, uear Washington, the p>kst season the beetles were noticeably 
less abundant in September, practically disappearing with the death 
of their fomi plants, about the middle of the month. Two stragglers, 
however, were seen as late as October G on a belated watermelou vincL 

NATURAL ENEMIES. 

In Moore's article an insect ia figured and described as in several 
instances having been found preying upon the larva of this Coccinellid 
"by inswting its proboscis in the body of the latter and sucking out 
its contents." The illustration which is given of this insect in the act 
of destroying its victim is perfectly lecognizable its the spined soldier- 
bug, Poiligus HpinosvK, or a closely related S|tecies of the same genns, 
which includes some well-known enemies of leaf-feeding coleopterous 
larva?. Tbe tachina Hy, Euphorocera claripennis Macq., has l>een reared 
as a parasite of this species, having issued f^om the laiva in August 
and September. 
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The beetle exndes tlie disagreeable and characteristic odor of the 
ladybird family, aud tbis undoubtedly serves as a measure of defeu»e 
against predatory birds and other enemies. 

SUMMAEY OP THE LIFE HISTOEY. 

Tbe life history of this species as at present koovrn, from the District 
of Columbia northward, may be summarized as follows: 

The insect hibernates in the adult condition under bark or other con- 
venient shelter and api>ear8 abroad some time in May or June, the date 
being subject to coosiderable variation in different seasons as well as in 
locality. Bgg deposition has been observed in the latter part of June, 
and there is evidence that eggs are deposited also much later. They 
hatch in from six to nine days and the larvfe begin to feed at once 
Dpon the leaves, causing them to wither itnd die. The exact uamber of 
molts of the larva has not been ascertained, but there are evidently 
either foar or five larval periods. The larva attains full development 
in from two to four weeks, ceases feeding, and attaches itself by its 
ftDal extremity to a leaf, and next day sheds its larval skin, which is 
pushed down toward tlie end of the body, when tlie pupa stage is 
Bssamed. The larva matures any time from the middle of July to 
near the middle of September. Jn the pupa stat« the insect remains 
ftom six to nine days, wheu the pupal skin separates dowu the back 
and tbe perfect beetle emerges, the new brood appearing as esirly as 
the last week of July. After feeding for some time the beetles disap- 
pear fur hibernation, the date of disappearance beginning about the 
middle of September, although individuals are occasionally found later. 

ECONOMIC STATUS. 

Compared with three-score or more of other species of our noxious 
insects, the Ki|aaali ladybird ia hardly entitled to more than sd'ondary 
rank. That it is capable, when present in snfRcient numbers, of 
inflicting severe injuries can not be gainsaid, but published records 
and, more especially, recent investigations go to show that it is only in 
exceptional seasons and in rather limited areas that the inroads of the 
larvie and beetles upon the foliage of cucurbits result in material loss. 
Some reasons for this may be adduced : First and foremost, the species 
is not particularly prolific. Most injurious insects produce several 
generations a year. With the present species tliere is no indication of 
more than a single brood annually. Second, all stages of the insect 
occur freely exposed on the plant, and af all are large and conspicuous, 
they are subject to the attack of other iusects and other nauiral 
enemies. In spite of the so-called "warning colors "of this insect and 
of the obnoxious fluid it exudes when disturbed, we know that it has 
two insect enemies, and probably has several more. Third, the genns 
is, or at least was. a tropical one, antl the species probably reaches its 
highest development in or near the Torrid zoue, and, like other tropical 
1389a— No. 19 a 
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18 INSECTS INJURIOUS TO GARDES AND ORCHARD CROPS. 

iosects, its hibeniatioii, as already Bbovu by the obBervatioiis of Batfa- 
von, previously qaoted, is Dot as complete as in the case of boreal 
species. 

There can be little doabt that this beetle sometimeB acts as a traoa- 
mitter of the bacterial wilt of cncurbtts the same as is known to be the 
case with the cucumber beetles and common squash bug, which fact is 
to its discredit 

The presence of the squash ladybird, although a pest of secondary 
importance, is certainly not desirable in a field of melons, squashes, 
or other cucurbits. With the beetles and their larvie devouring the 
leaves, the larvfe of Disbrotica at the roots, or the vine-boring Melittia 
larviB in the stem, and the plant-louse or odoriferous squash bug sap- 
ping the vitality of leaves and leaf stalks, this ladybird can not be 
otherwise than harmful. Ordy too often several or all of these insects 
work iu nuisoD to the detriment of a plant, heuec the suppression of 
even one of these enemies may sometimes be sufficient to enable the 
plant to recuperate. 

REMEDIES. 

Remedial measures that are adopted for other cucurbit pests will at 
the same time effect the destruction of this Iwlybird, Its habit of 
feeding both as larva and adult freely exposed on the leaves renders 
it peculiarly valuerable to poisonous applications, and of the»!« the 
arsenites, either dry or in solution, are the best. Hand-picking of 
the beetles and egg masses, considering their large and conspicuous 
appearance, is an easy manner of riddance of the nuisance if employed 
on the insect's tirst appearance, and is the only measure necessary 
under any except unusual circumstances. Both larva; and beetles are 
decidedly sluggish in habit and hence are easily captured. 

PBINCIPAI, ECONOMIC WEITIHGS. 

1. Fabricius, Joh. C. <8y8tema entomologiw, p. 82 {fide Gemm, & 

flar.), 1775. 

Origioal demriplion of tbe speciM an Cocclnella borealii. 

2. Emerson, GtmvEKNEDR <American Farmer's Eucyelojiedia, 1858, 

p. 1012. 



. MoORK, A, O. <Conntry Gentleman, April 1, 185S, p. 210, figs. 1-7. 
A tno-colamn popular nccouut with sevea origloal fibres. 

. OsTEN Sackbn, C. K. < Proceedings Entomological Society Phila., 

v. I, p. 125. 1862. 

Larva briefly compared with con^i^eric S|>ecJott de«cribed by Chapnie and 
Cand^ze; stat«d tii agree iu all eMential characlere except that there are only 
three dittinot ooelli, the foatlh being extrenielj miuute. 



ovGoo<^lc 



THE SQUASH LADYBIRD. 19 

5. Sanborn, Francis G. <10th Aniil. Bept. Secy. Mass. Bd, Agri- 

cultore for 1863 {1803}, p. 146, fig. 

Popninr half-pajro account, with appArentlj origintkl illnBtrtttion of traetle. 
Observed in "iat«rii>r of |>artially decayed sqiiasli at BaniHtable, Maan. 

6. Wai,sh,B.1>. < Practical Entomologist, v.i, p. 111. Aug.27,1866. 

Answer to oorrexpondeat iu Peaatiylviinift; larva on squash. 

7. Walsh, B. D. < Practical Entomologist, v. II, p. 42, fig. 1867. 

Brief rueotioD, inCrodncing ao spporontlf uriginftl Hgurn of tlie lulnlt. 

8. SCDDDEE, S. H. <Americau .lonrnal Horticulture, Feb., 1868, 

V. Ill, pp. 80-82, fig. <23<i Annl. Rept EdL Soc. Ontario for 
1892 (1893), pp. 78-79, fig. 

iHOD the habits of 

9. Walsh, B. D., and Bilby, C. T. <Americau Bntomologist, v, i, 

p. 39. Oct, 1868. Fig. 

Briefly stated to be " very injnrious in tbe Eastern States to tbe fruit and 
foliage of the sqnosh." 

10. RiLBT, C. T. <AmericaQ Entomologist, V. II, p. 375. 1870. 

Answer to correspondent who sent larvie un iiiiiosh from Philadelphia, Pa. 

11. Fitch, Asa. <lllustrated Annual Register of Baral Affairs for 

1867-68-69 (1873), v. V, pp. 203-204. Figg. 

A short accoant baseil npon No. 3; tbe species stated to be oommon in south- 
ern Hew York and Connerticnt. 

12. Packard, A. 8. <Beport U. S. Geological Survey, 1876 (1877), 

p. 772. <Am6r. Nat., v. n, pp. 22-29. Jan., 1877. 
Qnotes Osten Sacken. A few-line notice. 

13. French, O. H. <Ganadian Entomologist, v. xt, pp. 189^191. 



or wild balsoni-apple ( Eckinoej/tlii lobata) ; hablu and periods briefly mentioned. 
14. Batevon, S. S. <Gardeiier'8 Monthly, v. XXVIII, pp. 373-373. 
I>PC., 1886. 



A general, soioewhat detailed, account of fonr colnmns, recorilinic s< 
esting >nil original obNsrvations ooacemiog the life economy of th 
inelndiug a new food plant, Sicifoi jingulalu). 



15. Smith, J. B, <Report New Jersey Agricultural Experiment Sta- 

tion for 1890 (1891), pp. 483-484, fig. 

A short account; beetle abundant at Jameabnrg, N. J., on pniupkio, etc.; 
original illnstration of larva and adult. 

16. LiHTWER, J. A. <Seveiith Report New York State Entomologist, 

pp. 310-311. 1891. Fig. (after Emmons). 

Quotation iVom a <'orTespondeiit at Dosoria, L. I., with brief notes. 

17. Smith, J. B. <InBect Life, v. iv, p. 44. Oct., 1891. 

Abundance in New Jersey; brief note. 

18. Smith, J. B. <In8ect Life, v. t, p. 98. Nov., 1893. 

Brief Dotice of increasing iitjiiriouiueas In New Jonoj; cornivorons tondenay 
of newly batohad larvs. 
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19. Howard, L. O. <Ainerica[i Gardening, v. xiv, p. 210. April, 

1893. 

Sbort popular sccount. ' 

20. Smith, J. B. < Entomological News, v. it, pp. 123-125. April, 

18ft3. FigB. 

A note dtscossing tbe relative differences Imtneen the mundibnlar structures 
of tb>i IlerliiToroiis E. Aoreatifftud tfaaoarnivoTouB Cofj^nella O-notaUi, illqatrated 
with two ori^Dftl tigure«. 

21. Smith, J. B. <EDtoiaologi<»il KewH, v. iv, pp. 197-199. June, 

189;j. 

An epitome uf the life history and hal>its of tlio npeciea, with three ori){iDal 
photographic illustrations of all stages and work. 

22. Smith, J. B. <Bal. 94, New Jersey Agl. Exper. Station, pp. 

410. July 2, 1893. Figs. <ltept. K J. Agl. Exp. St. for 1892- 

(1893), pp. 476-482. 

A six- page illustnited accouot. 

23. Smith, J. B. < Insect Life, v. vi, p. 187. Doc. 8, 1893. 

Brief uoDtion iif Ibe rarity of the species in New Jersey ia V&i. 

24. [SiRRiNE, F. A. I— Bui. 7.1, n. s., N. Y. Agl. Expt. Sta., pp. 419-420. 

Short popular euonomic account, with ori(!iiial flgnt 
stated to Ik) '' Iwconiing more and more ubundaDt evt 
half of Long Island, 

25. Key, T. J.— Soutbern Agiicultnrist. July 15, 1895. 

Correspondence with T. C. Dawson, who sends specimens "that are destroy- 
ing the melui) vines'' at Wetnmpka, Ala. 

In ailditiou to the above, brief popular accounts am given ia the followiog 
text-hooks : Packard's (iuide to the StuiW of lusecls; Smith's Economic Koto- 
mology; Comstock's Manual for tbe Study of Insects. In tbe laat-mentiooeil 
publication (p. 53A) an original illustration is furnished of the insect in three 

LIFE mSTOBT OF THE COHHOV SttVASH BVO, 

(Aiuua trtititlftG.) 
THE NtniBBE OF STAGES IN HETBROPTBBA. 

Examination of a lot of Anata armigera, obtained in all stages iu the 
latter day» of September, 1897, failed to discover more tban four dis- 
tinct stages in addition to tbe egg and adult, altbough there was more 
than a sii»i>icioii tliiit nt least one other utage wau present. Owing to the 
lateness of tbe seasou the species could not be followed throagh all 
its molts. 

The late I^r. Riley, in bis Seventh Missouri Beport (p. 21), and in the 
report of this Department for 1887 (p. 59), in treating of the chinch bag, 
BUssvs leiu;opteruSf mentioDS only tbe newly hatched larva, the larva 
after tbe first molt, and after tbe second molt, and the pupa, or four 
preparatory stages in addition to the egg. Three of these stages are 
figured on plate i of the report of this Department for 1887. Prof. S. 
A. Forbes, in bis report as State entomologist for Illinois, for the year 
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1883 (1884, pp. 119, 120), flgares and describes four st^es of the tar- 
Bu&ed plant-bag, Lygua prateruix. Of the difTereat stages of the cotton 
stainer, Dygdereus suturellug, Messf^ Biley and Howard remark in 
Insect Life (vol. i, p. 236), that among the material sent to the Depart- 
ment four preparatory stages were distinguished, " which undoubtedly 
represent separate molts, and, fh>m the gradation in size, probably 
represent the complete life of the insect." These four stages are illus- 
trated, as also what is doubtfally believed to be the newly hatched 
nymph. Other instances of the recognition of four nymphal stages 
might be cited, but the above will serve to define the trend of opinion 
on this topic nutil recent years. 

Id none of the works consulted, except those of comi>arativeIy recent 
date, did the writer find mention of the occurrence of more than foar 
stages in the growth of Heteroptera, except in Mr. M. V, Slingerlaud's 
bulletin on the four-lined leaf-bug {Bui. 58, G. U. Agl. Expt. Sta,, Oct., 
1893), and in Mr. A. L. Quaintance's bulletin on strawberry insects 
(Fla. Agric. Exp. Station, Bnl. 42, Angnst, 1897, pp. 566-674). In the 
former bulletin five stages of the Oapsid, Poecilocapaus lineatus, are tig- 
ored and described, and in the latter, Pamera vincta, a small Lygaeid, 
is similarly treated. 

At the opening of the season of 1898 an attempt was made to find 
a anfficient number of the ndnltfi of Anaaa armigera to observe all the 
different stages and molts. As this effort at first met with failure, it 
was determined to make the same esperimcEit with A. triatii. As a 
result, live distinct stages, in addition to the egg and adult, were 
observed. Later the same five stages were recognized in .4. armigera. 
It is somewhat surprising that the existence of these five stages were 
not known to earlier writers. This may be accounted for in most cases 
perhaps by the failure to' recognize a difference between the second 
and third stages and less frequently between the third and fourth. 

Some zoologists, among others Messrs. Oomstock and (Juaintance, 
consider itil of the immature active stages of Heteroptera as nyuiphs. 
On the assniiiption that the difference between the hirvfe and the 
nymphs consists in the absence or presence of wing-pads, it is often a 
matter of considerable difiiculty to ><eparate the one from the other. 
According to this definition, the Htage just previons to the last molt 
before the adult sbige i.s nssumed is always a nymph, as is also the 
stage just previous to this, but the two st^e.-t between this last and 
the first, or so-called larval stage, are d iilicult to define. Practically all 
stages in some species have either wing-pads or at least the semblance 
of them. 

It shonld be rememberml that the descriptions and measurements 
that will be given of Anata trwtia apply to the nymphs immediately 
after molting, this being tin- time taken for the descriptions. There is 
practically no difference between the length of ihe body just before 
aod immediately after molting. 
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The life history of tliis species, as determined by observations of the 
past summer, is presented herewith. 

THE EGO AND OVIPOSITION. 

The egg (fig, 3). — The egg is shining and dark coppery or bronzy 
browu iu appeariiiice, being whitish when first laid, but soon changing 
to light yellowiah-browii, and just before hatching to dark bronze. It 
is flattened on three sides; viewed from either end (b) it is triangnlar, 
while the base or side of attachment (a) is strongly concave, rounded 
at its sides aud narrowed at each end, near the middle being provided 
with a nipple, the evident point of attachment. The surface is appar- 
ently nearly smooth, but when magnified is seen to be reticulated, being 
composed of a network of minute and very regular hexagonal areas (c). 
-^ ^ The length is nearly a half greater than the width, 

/^^ \ and the greatest depth is about the same as the 

^ i width. Length, l.SS"""; width, 1.05 to 1.10""". 

j^^ OviponiHon. — Kggs are deposited in more or 

^^5 less regular rows, with a tendency toward the 

^_J) alternate regularity of checkers laid on the black 

/> or white spaces, as iu the case of the large mass 

no. J.— Epg of Ana™ (rijKi figured at (1, but sometimes they are disi>osed 
ofitts(;h^ui*i)"from^<i'e mich less regularly and may be closely crowded 
nhowing pUee of eiMips of togcthcr, as In the small mass also figured at '/, or 
njraph;^c^i^^ipture o^egs^ tbcy may bo qnite widely separated. Egg masses 
five tiruen nuarai aiie; d. are deposited usually ou the lower surface of a 
onefouriheuiirpiiiicgnMt- j^^f^ but Very oftcu ulso ou the Upper surface and 
ou the stems. When laid on the under surface 
between two veins the mass is apt to be compact. A mass before the 
writer mnsistingof about twenty eggs occupies a space of but little less 
than one fourth of an inch square, while another mass of the same num- 
ber requires a apace nearly 1^ inches square. Normal oviposition is in 
rather large masses of from twenty to forty, or more, but small masses 
and even eggs laid singly are often found. 

The nymph makes its escape by forcing a hole through one end of 
the egg, as shown at b of llgnre 3. 

DIPPEEENT STAOES OF THE NYMPH. 

First stage (fig. 4, a). — When newly hatched the larva is an attractive 
little creature; the body is light green, with the legs, anteuuic, and 
haustelluui a beautiful rose color. The head and the anterior part of 
the thorax is lighter rose and the eyes darker; in a few hours these 
parts with the entire thorax turn black. The body is elongate sub- 
oviite, the head nubtriangular, rather bluntly pointed, the apex of the 
abdomen a little more acute. The antennie and legs are siibeqnal and 
of nearly the same length as the entire body. The tour joints of the 
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aDMnnie are sabeqaal in length. Thu first and second joints are Bob- 
cylindrical; the first widest, the third and fourth fasiform, the third a 
little wider than the first, and the fourth widest. The autennx as well 
as the lef^ stre quite hairy. The dorsal tubercles of the abdomen and 
the marking of the abdomeu are indicated iu the illustration. 

The length of the body when the nymph is first habilied is a trifle 
less than 3.5""", which becomes just i»rior to the first molt about 3°"° or 
the same length us the next stage immediately after the molt. 

Just before each molt the nymph becomes stouter, the abdomen very 
much rounded as if swollen, aud the color lighter. 

Second »tage (fig. 4, b). — Atter the first molt the abdomen becomes a 
light i>niinose gray and the tubercles and all markings become more 
pronounced and conspicuous ; the head loses somewhat its triangu- 
lar appearance, the eyes show more prominently at the sides, and the 
third joint of the antenna; is 
noticeably laigest. The tho- 
racic portion is now compar- 
atively smaller and lighter 
in color. Immediately before 
molting the abdomen be- 
comes very much enlarged, 
as tliough swollen, the color 
turns nearly nnilonn lighter 
priiinose gray, lookingalmost 
white, and the sutures of the 
apper surface of the bead are 
nearly invisible. Length Fio.4.-jn<i«i tn,H, nrmpb.: o. d«wI; h.ubed^ b, »».iid 
when first molted, a little ••*««! '• """' •"e*' ^- fourth atags; r, anh aUKo— au 
more than 3-'". »bo«tt,.i«».t«n.i.]«.(origi«i). 

Third stage (fig. 4, c). — After the second molt the larva has changed 
but slightly except In size and in the darker color of the body. The leg.i 
and antennie have increased in length, maintaining the same relation 
to tbe body as at the first day of the preceding stages ; iu other words, 
the third larval stage is a nearly exact counterpart on the day of molt- 
ing of the second larval stage on the same day iu its development. 
Immediately before molting, however, it nndergoes considerable change, 
presenting the appearance shown in the illustration. Length, aboatj"*™. 

Fourth stage (fig. 4, d). — In the stages previously described the scale- 
like process which represents the wing-pad of tbe fifth or last uymph 
stage increases slightly with each molt. With the molt which ushers 
in this stage this process shows considerable growth, approaching 
closely to the true wing-pad of the next stage. The next most 
observable difference between this stage immediately after molting, 
aud the previous stage at the same period of growth, is iu the increased 
width of the thoracic and abdominal portions and the general darker 
color of the body ; the body is nearly pyriform in shape. Length when 
first molted, « or T'"", 
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Fifth stage (flg. 4, e). — The last uyiiii)h stage is bo di»tiiict from all 
previous stages that a description is scarcely necessary, as tiiis form is 
ButHcieiitly sliowD by the illustration. It is characterized chiefly by the 
increased growth of the thorax, which is now longer as well as wider at 
the biise, and more particularly by the leugtliening of the wing-pads — 
two changes which produce iiu increased semblance to the mature bog. 
The hairiuess of the legs and auteuuie which was so pronounced in the 
lirst stage has gradually become less and less evident with each suc- 
cessive molt until the hairs now, although plentiful, are little more 
than line short bristles. Length when first molted, 9 or 10""", just 
twice as long as wide. 

BBIEF DESCRIPTION OF IHE ADULT. 

To complete our knowledge of the ditt'erent stages of this species the 
accompauyiug illustration of the adult is added. Figure 5, a represents 
a female bug, about twice the natural 
sixe. It measures a little less than 
three fourths ol an inch (14 to 16""") in 
length, is dirty dark brown above and 
mottled yellowisli beneath. Thebau- 
stetlum, seen in tlie profile of the head 
and thorax {b), passes when at rest 
under the body. The terminal seg- 
ments of the abdomen of the sexes are 
shown at c and d, the former repre- 
senting the male, the latter thefemale. 







THE PERIODS OF THE LIFE CYCLE. 



The carrying of this species through 

o, twico uutiirsi xzH^ b. e. d. siigbiiy more all its stagcs lu the rather close eon- 

enUfged (origlujl). „ .. % „ ■ ■ 

flnement of small rearing jars gave 
variable results in the periods. Only two of these, the egg and the first 
stage of the nymph, were at all constant for the same temperature. 

The egg periotl was found to vary from eight to thirteen days, this 
period depending as do other periods on the exposure to heat or cold, 
dryness, or humidity. The later periods were also iuflneuced perhaps 
by the food sui>ply. The usual period of the egg is between nine and 
t«n days. 

The first nymph stage reqnires a period of three days, or a little less ; 
the second was jDissed in eight and nine days; the third in seven and 
eight days; the fourth consumed six days for this period; and the fifth 
stage re()uired eight days. 

As some of the nymphs died in confinement, a number of this lot that 
had recently hatched were placed, July H, on a squash plant ou the 
experimental plat connected with this Division on the Department 
grounds. From these, three adults, the first observed of the season. 
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were obtained July 31, from nympbs taken from the fieltl while lu the 
fifth atage. Thie lot had completed its life cycle from the hatching of 
the egg to the emergence of the oyinph I'l-om the last nymph skin in 
twenty-eight days, or in exactly fonr weeks. From the lot kept in eon- 
QnemeDt, from thirty-two to thirty-four days were required. We may 
then set the aggregate of itM nymph periods down aa between four and 
five weeks for this latitude. The egg ]>eriod was ten days, which would 
give thirty-eight as the total ascertained period in days of the complete 
life cycle. 

The first eggs of the season of 1898 were taken at Marshall Hall, Md., 
June 18. The first nymphs hatched June 27. Eggs that were laid 
June 19 hatched July 1, or in twelve days. Aa the weather was very 
hot daring seveisil days of this period, the time of first egg-laying iu 
this locality that year may be safely placed at June 13. 

After the first week of August adults of the old generation had 
practically disappeared, none being found when sought for, yet during 
the second week a number of egg masses newly laid were observed 
wbich must have been deposited by the adult bugx, as none of the 
many bugs reared iu confinement laid eggs, and there is positively no 
evidence of more than a single generation itrodnced eiich year. This 
is the coDdttiou in the District of Columbia and northward, and it is not 
unlikely that the same conditions prevail in the ESouth, notwithstanding 
a statement which has been made by an entomologist of one of the 
i^outherti States that "several successive broods are raised during the 
season." It in not impossible, however, that an attempt is sometimes 
made in exceptional seasons like that which lias Just i)as8ed to produce 
a second generation but there is no possibility of such developing 
through the fact that there is no food supply, and farther because of 
the fW>sty weather which always ensues during the latter part uf Ucto- 
ber and during the month of November. A single instance of either 
protracted development or a futile effort to produce a second generatinu 
was observed the past year. A nymph in the third stiigti of its growth 
was taken on a squash vine October 13 iind kept in a considerably 
warmer indoor atmosphere until Xovember 9, at which time it had 
reached only the fourth stage of development. It would eventually 
have ]>eri8hed if it had been left upon the vines where found. 

NATKRAL ENEMIES. 

In epite of the somber color of this insect, its quiet and secludeil 
faabits, and its offensive odor, it is not without its natural enemies. The 
majority of predat^eons animals, however, including insects, are geuer 
ally believed to iwoid it. 

The number of nympli» of this species on our experimentnl plats the 
past season being entirely out of proportion to the large number of egg 
masses previously observed, the writer became suspicious that some 
ODtside agency was at work in de]>letiug the numbers of this insect. 
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Toads being rather frequently met with, fell auder suspicion, and acconl- 
iugly oue was captured and waa dissected by Dr. Sylvester Jiidd, of 
the Biological Survey of this Departmeul, with the result that only a 
Kingle specimen of tliis species in its adult coudltioo was fouad. The 
toad has beeii previously recorded as an enemy of this insect by Mr. 
A. H. Kirkland (Bnl. i6, Mass. Agric. Coll., p. 26). The squash bug is 
evidently not relished by toads, although it sometimes forms a portion 
of the food of this Batrachian. 

A tame lizard {Scehporous vndulatia) when fed upon squash bugs 
devoured them readily in spite of the powerful odor which the bugs 
exhaled. One bug, howevei', sufSced for a meal. 

None of the eggs that came under observation early in the season 
were parasitized, but toward the end of the season ql' the hibernated 
bugs, two si)ecie8 of parasites were observed. None of the egg clusters 
gathered for the purpose of rearing the parasites gave out these insects 
except where the parasites themselves were captured with the eggs. 
The parasites reared were referred to Mr. W. li. Ashmead who identi- 
lied them as Hadronotus (7naN(V Ashm. and Ooenct/rtv* anasiE Ashm. 
The first of these was described under the genus Telemomus, and the 
latter under Encyrtus {see Bulletin No. 14, old series, p. 23). Accord- 
ing t« Mr. Ashmead, 30 per cent of the eggs of this bug collected by 
him in Florida were parasitized by the Hadrouotus. They were reared 
there in June and July. None of the parsisites observed in the neigh- 
borhood of the District of Cohimbia issued earlier than the last day of 
July, and the majority appeared considerably later in August, the last 
individual issuing August ^3. The two parasites appear to have the 
same seasons, and their arrival on the field, judging from past seasons' 
observation, is too late to be of any great service. 

The same is trne as regards Trichopoda pennipcs, the well-known dip- 
terous parasiteof the adult squash bug. Although these dies appeared 
soon after the advent of the bugs and in considerable abundance, they 
seemed to accomplish little in the directEon of reducing the numbers 
of their host. The writer's attention was called to the fact that a 
majority of the parasitized bugs were female, but too late, unfortu- 
uately, to determine what efi'ect tiiis had upon egg-laying. Thepara- 
Bitized individuals were not noticed to die much earlier than those 
which succumbed to natural causes. 

Anana trwtix is credited with having cannibalistic tendencies, but 
although the writer has had under observation several hundred indi- 
viduals of this species, this habit has never been noticed. A single 
individual was observed, however, with a dead nymph of Ijeptoglamus 
oppogitua suspended from its beak. 

Angast 6, ISW, the writer noticed an individual of Attasa trislu 
afi'ected by an entomogenous fungus which Hp})eared upon the upper 
snr face of one of the antennte. It was referred to the Division of Veg- 
etable Physiology and Pathology, and Mrs. Flora W. Patterson stated 
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that the interior of almost the entire body and all of its appendages 
were pervaded by the mycelinm of the funffos, which, however, was not 
in condition for satisfactory identification. It was stated to be "prob- 
ably a conidial stage of some (Jordyceps, a Sporolrichum sp." 

This squash bug is also aabject to the bacterial disease, Bacillus eato- 
motoxicon I>uggar. 

NOETHERN LIMIT OP THE SPECIES. 

A letter from Dr. 0. H. l''eruald, dated .raiiiiary 19, 18i>9, is of unnsaal 
interest as bearing upon the northward progress of this species. He 
writes that daring the fifteen years be was at the University of Maine, 
at (>Tono, the sqnash bug did not occur there nor at Mount Desert, nor 
in any part of eastern or northern Maine, so far as he could learn. He 
received specimens from Anburn, Me., where the species was said to 
be common, also from Waterville, which was the most northern and ' 
eastern place in Maine where it occurred in his experience. 

Prof. F. L. Harvey, who has had opportunity of observing this spe- 
cies in more recent years in Maine, has written us of its occurrence in 
Orono, which is about 25 miles farther north and considerably farther 
east than Waterville, 

ECONOMIC STATUS. 

ft seems not improbable that injury by this 8([uash bug is somewhat 
exaggerated in many reported cases, the damage observed being often 
due to other insects which are less apt to be noticed. We seldom find 
less than three or four forms of iujurious insects present at the same 
time upon an infested plant, and this s()uash bng, on accoant of its 
large size, is more apt to attraet attention than are the much smaller 
but more destrnctive striped cncnmber beetle and melon louse; the 
squash-vine borer, by reason of its concealed manner of living within 
the vines, is not so readily detected, and the resnlt is that the squash 
bug receives the blame for the depredations of the others. 

An instance of the nature described was reported by a correspond, 
eat at Sioax Falls, S. Dak., who wrote November 25, 1898, that this 
species, Bi>ecimen8 of which were sent, wns the cause of the loss of 
about two hundred vines of sqnash and pumpkins. The mature bug 
was reported to bore in the vine, sucking out the sap. "A vine would 
appear all right one day and the nest would be flat on the ground, 
wilted as if killed by frost," evidence of the presence of the vine borer. 

METHODS OF CONTROL. 

This sqnash bng, particularly the atlult, is nnusually resistaut to 
insecticides. A wash strong enough to kill the mature insect will at 
the same time destroy the vines. This renders it necessary to employ 
hand and cultural methods. 

A number of the remedies in use against the striped cncnmber bee- 
tle, as already outlined in Cirvnlar No. 31, second series, will asBist in 
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t)ie destruction or control of the common squasb bag. Among these 
are: Protection of young pliiiitij n^itli coverings; repellents, socli aa 
land plaster or gypsum saturated witb kerosene or turpentine; plant- 
ing an excess of" seed to distribate attacli; Rtimulattug the growtli of 
tbe plants by manure or other fertilizers, and, lastly, clean. cultural 
practice. 

If tbe precaution be observed of gathering the vines as soon an the 
crop is harvested and burning them, many bugs in their diflerent 
stages will be destroyed and tbe crop of insects reduced for the 
ensuing year. 

Of other methods in general use against this species are hand-pick- 
ing early in tbe season and tbe trapping of tbe bugs by means of 
boards, pieces of bark, or similar material, placed about on the ground 
in the garden. 

Protection to cucurbits other than squash and perhaps pumpkin 
cau be secured, as was demonstrated during the past two years in the 
writer's experience, bj growing the8« plant« witb the others to serve 
as trap crops. Attack will thus be centered upon a few plants, where 
tbe insects can be more reitdily controlled by tbe measures already 
mentioned. As corroborative of tbe above statement, it may be men- 
tioned that Mr. E. L. Ilortou, jr., East Steauiburg, Schuyler C«unty, 
N. T., wrote May 24, 18i)8, that this species would not touch cucum- 
bers if there were any squashes in tbe neigh l)orhood. In our corre- 
spondent's experience this species showed ii preference for squashes 
over pumpkins, and of pumpkins over cucumbers and melons. 

THE HOBHED SQUASH BUG. 

lAnata armigtra Siiy.) 
KECENT OCCURRKNCE. 

July 12 and 13,18Q1 , Anasn annigera Say was observed bytbe writer 
near Colonial Beacb, Westmoreland County, Va., on cucumbers. A 
lookout was kept for the Kpecies from that time, with the result of its 
being taken by the writer and Mr, F. C. Pratt, who assisted in Held 
work, on August - at I'oulesville, M<1., on squash; August 10 at Seat 
Pleasant, Md., on cantaloupe; and later at BalJston, Ya., on cucumber. 
August '25 it was found on cucumbers also, on tbe Conduit road, Dis- 
trict of Colninbia, and a few days later it was taken in all stages at 
TennalJytown, D, C, at which place it occurred in great numbers, doing 
perceptible damage to a late crop of cucumbers. On the 29tb of Sep- 
r«mber this insect was again observed at the latter place on water- 
melon in all stages, from egg to adult, bundreds being found on a single 
vine. All of tbe other cucurbits on this and neighboring firms bad 
been harvested and tbe vines pu11e4 up, which fact will, in a measure, 
account for the numbers of the insect at this time. In every instance 
where observed these bugs were associated with Diabrotica vittata aud 
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other wetl-kuown enemies of Cucurbitacte, and tbey nndoubtedly con- 
tribnted their quota that year toward injuring tbese <;rop8. On the 
last date mentioned the; oiitDunjbered all of the other iuBectH, althoagh 
tbe cucumber beetle was present in such immbers as to liavc left large 
holes iu every leaf that could be seen. After the end of Seiit«mber no 
more 8|}ecinien3 could be found, as curumbera were mostly turned 
under and the stems and leaves of Rquasbes and similar plants were 
dried np. 

The first observed date of the occurrence of this siiecics in the neigh- 
borhood of the District of Uolmubia was July S. Ou this day of J8fl8 
the writer fooud specimens on the expeiimcntii) plats of cucurbits on 
the grounds of tbe Department of Agricnltuie, and Mr. Pratt took one 
at Poolesville, Md. Subsequently other individuals were found ou the 
experimeutal plats, and it is probable that these were the ofl'spriug of 
a number that were left ou the Department grounds in September of 
the previons year. It is quite positive now that this s]>ecie8 is widely 
and generally distributed in Maryland and Yirgiriia within a tew 
miles of Washington, aud to be found here almost wherever cucurbits 
grow. Since the first capture of this species in 1S97 it has been found 
on cucurbits wherever sought for. 

July 16 it was observed in abundance at Marshall Hall, more tudi- 
vidnals of this species being seen than of A. trintiH. It was apparently 
more abandant than the latter species, but this was probably not tbe 
case, as the latter, although nearly always to be found at the same time 
with it, is less active than arviiijera and not usually seen in the heat of 
the day. The greater activity of armiffera was fjnite noticeable on this 
day, noQierous iudividuals being seen in fli;;lit and freely exiwsed on 
the upper sarf^uwof the leaves, while UisliH, when seen at all, was 
asaally on tbe edge of a leaf concealed beneath the leaves or under 
debris iu the immediate vicinity of cucurbit plants. The greater 
abundance of trtsfia as a whole in localities inhabited by both, the 
writer believes, may be accounted for, partially at least, by its darker 
color and less active diurnal habits. Armujera is particularly conspic- 
aoQB when flying, as the upper surface of the abdoitien exclusive of the 
connexivnm or sides is bright orange, and this gives the principal col- 
oring to the insect itself when iu flight. 

Tbe dorsal surface of the abdomen of Irintix is black, but occasion- 
ally this part is colored, as one individual captured shows a bright red 
interior. 

July 29 nymphs of this s[>ecies were found on cucumber at (^abiu 
John, Md., as also on cantaloupe, but were rare on both plants. No 
Sfjaasb gi-ew in the vicinity. 

This squash bug was never received through corresiHmdence till 
August 3, 1898, when Mr. Henry J. Gerliug sent specimens from St. 
Charles, Ho., with the accompanying information that they travel along 
the CDCurbit vines, "taking an iuactive jtosition on either leaves or 
vines for some time." They were not detected in the act of feeding, as I 
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presume tbat our correapondeut was not aware of the fact that they 
obtain their food by suction. 

It is now fairly certain tbat this apeciea has practically the same food 
habits as trigtis. Where squash was available the insects were very 
rarely to be seen on melons or encumbers. Such were the conditions 
at Marshall Hall and id Washington. 

DESCRIPTION AND DISTRIBUTION. 

This species was described by Thomas Say in 1825 (Proc. Ac. Nat. 
Sci. Pbila., vol.iv, p. 31ft, Lee. ed,, p. 244), but nothing conceminK its 
biology has been published, so far as ciin be learned, )>rior to a short 
preliminary note by the nriter, entitled *'A new squash bug," which 
appeared iu the September (1898) number of the Canadian Entomologist 
(vol. XXX, pp. 239-240). 

The mature bug is of nearly the same size as Anasa tristis, from which 
species it may readily be distinguished by its broader prothorax with 
prominent angles, the retlexed couuexivum or sides of the abdomen, 
which show each side of the hemelytra four prominent white marks, 
and its unispinose femora. This spine is borne by each leg near its 
apex. The surface above is brown, and the legs and first joint of the 
antennse are whitish, spotted and irrorated with black. The terminal 
antennal joint is light-yellowish, as is also the articulation of the first 
joint with the second and tfae i^econd with the third. In front of each 
eye, .just behind the insertion of the antenna, is an acnt« porrect spine 
or horn. Ttie adalt is illustrated by figure 6, a. 

The full-grown bug when first transformed is yellowish-cream color, 
the eyes showing brownish red and the last antennal joint bright 
sangnineous. In a few minutes, however, the normal markings appear, 
the insect itself growing |ierceptibly darker as it is watched. 

Say's specimens were from Missouri nnd there is a series in the 
National Museum from western Iowa and Florida. The species ia 
essentially a soutberu one and evidently Lower Austral and perhaps 
Tropical, although some of the localities mentioned are T7pper Aastral. 
From the fact that the species is so well adapted to the climate of the 
District it se«ms probable that it is not a i-ecent introduction from the 
South, but has been established here for many years. I fail to find 
mention of the occurrenc^e of this species in Central America, It is not 
included in BiologiaOentraliAmericanawith vl.frMttH, but it doubtless 
occurs there, as we have in the National Museum collection a specimen 
from Port of Spain, Trinidad. 

Id the collection of Mr. Heidemann are three specimens of a species 
that at first glance would readily be mistaken for armigera. They are 
from the District of Columbia and Glen Echo, Md., and are labeled 
Anasa repUata Uhler MS. The most observable dift'ereuce betweeo this 
species and armigera is the absence of the porrect spines or horos on 
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the head. Its habita are aukuown, bat it doubtless alao lives on 
cai;urbits. 

Still another species is likely to be mistaken for it This is ArcM- 
tnerus calcarator Fab. It is a little larger than Anasa armigera, but 
from that species it may at ouce be known by its mncU thickened and 
multispinose femora. 

THE EGG. 

The egR closely resemble.s that of A. (nXig, so nearly in fact that it 
is dtllienit to distingiiiah them otherwise than by color. It is beaa- 
tifnl, bright, shining coppery, lighter and with a less bronzy apiiear- 
ance than in tristis. It isalsojnst i>erceptibly narrower at each end as 
viewed from below. Length, 1.50 to 1.00"""; width, 1.15"", 

The egg is shown at b and lb, much enlarged, and the reticulation of 
the surface is indicated by a much enlarged section at c. 



Thronghont the five stages of the uymph, armigera is so different 
from tristis that there is no danger of anyone mistaking one for the 
other. This applies to color, structure, and form about equally. The 
following most observable differences may be briefly indicated in 
tabular form for convenience. 

MYMPHS COMPARED. 

■ Amigtra. Triili*. 

First stage. 
White, with rod eyes. anteiiD(f and rod- Block, nith green abdomen. Anteons 
bonded legs and abdoniKn. Antenniu Hbort<^r thftii liod.v, Joiota sabeqaal. 
loDKer than body, penaltiiDate Joint Le^ nenrly uaiform blaclc. 
widest. 

Second stage. 
Miirb like fliDt stage; peDUttlniato an- Miicli as in first ntage, abdomen gray, 
tennal joint atill wider. Legu banded tliorax lighter, 
with brown. 

Third stage. 
Tbree ecgmeDtH of thorax sealo-like, pro- Three Hot^ents of thoras not prodac«d, 
longed posteriorly, and overlapping; reltcKed. or dentate. Connexivnm fte- 
sides relleied, stroiigiy dentate aud bly Riibdentivulate uTHubspinose. 
denticulate. Conuexivuiu also strong- 
ly dentate. 

Fourth Htage. 
Asabnve, the thorax becoming wider and rronotnm feebly OTerUpptng. Meso- 
tbe reflection aud deu tic illation moru and nietanotiini prodnoed. 
pronounced. 

Fifth stage. 
Thorax [irodaosd at sides and otherwise Thorax not proitnced. Body colors fcray, 
mnch as in adnlt. Body variegatt'd diitbil with black. Legs block iitllrst, 
with brown and yellow. Legs with liecoming spotted before last molt, 
roand black dots. Spines of head ap- 
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STAGES OF NYMPH DESCRIBED. 

First statjc (lig. 0, A). — Immediately after hatching, the uymph is clear 
wbite with the bunds on the legs yellow, the autenuu;, eyes, aud the 
ai>ots oil the body red. In a few minutes, however, these parts begin to 
take on diirker shades. A similar coudition is observable also imme- 
diately folIowinR the shedding of the other nymph skins. 

Just before tlie first molt the bmly is proportionately more rounded 
aud robui;t than in tbe aduli, aud the appendages, including the httud, 
are mDre prominent. The general color is clear white. The aotenniB 
are a little longer than the body aud considerably flattened, tbe penulti- 
mate Joint particularly so. They are finely hairy, very dark red in 
color, and narrowly white at the sutures. The he»d is large, hexagonal, 
white, and the eyes are 
red. Tbe body is white, 
widest about the middle 
of the abdomen, tbe wing- 
pads infusoated, and the 
iibdomen marked with red, 
iis shown in the dark »bad- 
ing in the illustration. Tbe 
legs are white and orna- 
mented with infuscate 
bands in the manner indi- 
cated in tbe figure, wliich 
sulliii'iently illustrates this 
stage as to render further 
description unnecessary. 
Length, about 2""". 

Second stage (fig. 6, e). — 

(oriKinsL)- Tdj^ Stage Very closely re- 

.'tembles the first. The antennif, particularly the penultimate joint, 

become still more prominent and the head grows darker in color. The 

legs are banded with brown. Length, about 3'""'. 

Thirtl stiifie. — The third stage differs from the second principally in 
the larger si/e of the body, which has assumed a pyriform shape, the 
darker color of the body and bands on the legs, and in the greater 
proniineuee of the tubercles at the sides of the body. The three tho- 
racic segments are also more prominent, prolonged iiosteriorly, and 
overlapping at the shies. Its sides are retleiced, strongly dentate and 
denticulate. Connexivuin also strongly dentate. Length, about 5"'"'. 
This stage is not illnstnitetl. 

Fourth stage (flg. 6,/j. — With this stage, as in tristia, the wiug-iiads 
become evident, the thorax widens, tlic abdomen increases in girth, and 
the third joint of the autenn:i- decreases in width. The reflexion aud 
denticniation is still more pronounced. Length, about T"*"'. 

Fifth Kta-ge (flg. 0, a). — In the fifth or last stage this species more 
closely resembles the mature form thau is the case with tristis. This 




hatehednyniphj e, nymph after flrat nioUi /, nymph, fourth 
dtoge; (7. DjTnpb, fifth •taRo — o.twfremtnnil aiiei d,t./,ff, 
nearly tbe samej b, bb, more vnlarged; c. greiitly magaiHert 
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efiiect is produced by the proniioent angle of the prottaorax aud the 
similar markings of the legs. In addition to the iiicresised leugth of 
the wing-pads and other observable characters, shown in the illustra- 
tion, the spines in front of the head which have now made their appear- 
ance are noticeable. The central portion of the abdominal tubercles are 
yellow, and yellow alternates with black on the lateral tubercles of the 
abdomen. The entire body, including the ventral sarfa^ie, is darker in 
color. The last autenoal Joint ia black, at least iu its posterior moiety, 
the tip being yellow. Length, abont 9""". 

LIFE HISTORY. 

The eggs of this species are deposited in much the same manner as 
are those of the common sqaash bng, the young making their escape 
in the same way. Thus far, however, egg masses that have been found 
are till smaller, numbering not more than about 20, as compared with 
30 or 40 which are often observed in triatia. 

July 30, in examining watenneloua for evidence of insect attack, two 
masses of eggs of this squash bug were found on different melons, 
deposited on the under side near the ground. 

Often tliis species is to be fonud with its congener, living in different 
stages in apparent harmony. Colonization is rather less obvious than 
in the case of trisHs. 

A pair of adults was obtaine<1 July 14. On the following day they 
were observed matcil and nest day 10 eggs were deposited. 

The precise period of tlie egg from deposition to hatching was not 
noted. It was pr&sumably about eight days, however. 

The diflerent stages of the nymph of the horned sijuaDh bug, with 
the exception of the first and fifth, occupied five days betwoen each 
molt, as observed during the hottest weather, represented by au average 
of about 85° F. 

The first molt occurred two days after hatching; the fifth stage occn 
pied six and eight days in different lots. These perio<l8, including the 
egg, n)ay be tabulated as follows: 



Egg I Xnt olinerred Elsht iluya (iwtlmiitoil). 

F'™"'r"'p*' |iul?w"3?:::::::::l'f"'""'j- 

SecoDrt njTiipb Jiilj 3UI0 Aug. 4... Five d«r"- 

Third nrnph lint Tal '.'-:.:.:.'- '\^'"" ^'S"- 

Iaiik- SlolB Sevm diiyK. 

FoLrthnrmph {lu|.istoai;:::::::;'}FivBd«y,.. 

FIRb uvrnph lAal'.ilU'is'.''.'.'.'.'.'.. ]-'*"»-™'l">«- 

Uiig. aioll I Klgtalda.vii. 

The minimum period of the entire life cycle was thus thirty-two days. 
In another experiment in which a lot of a<lults were placed in a large 
rearing cage together so as to be under more natural conditions than 
13892— No, 19 3 
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was the case where eacb stage was observed separately, this species 
passed its lifecyt^le iu the same time, the period being from the date of 
the beginning of the experiment to the finding of the first newly trans- 
formed bug, thirty-two days, August 2 to September 3. 

The finding of eggs during the last days of September aa observed 
in 1897 would certainly seem to indicate a tendency toward the produc- 
tion of a second brood. In 1898 the adalts of the hibernated genera- 
tion were nearly all dead in the field by the 2iid of August, but a few 
individuals remained eome days longer iu our rearing cages after this 
time. There waN practically no overlapping of generations and there 
is no evidence to show more than a single generation annually sinoe 
the eggs laid in September could not, in the writer's opinion, by any 
possibility have produced mature insects that year, for the lack of a 
food supply if for no other reason. Disappearance for hibernation 
began iu September, and soon after the first of October the species had 
practically disappeared. One in<lividual was found with its back 
incrusted with earth under a pumpkiu in November. 

NATTTBAJj ENEMIES. 

Undoubtedly this insect is exposed to the same enemies as the com- 
mon squash bng. One individual of the adult captured in 1897 bore 
eggs of a Tachinid and another contained a hole through which the 
adult fly, probably Trichopoda pennipea Fab., the well-known enemy of 
the adult of Anma triatia had made its escape. 

REMEDIES. 

In addition to the remedial measures specified as of value against 
the common squash bug and which will undoubtedly prove equally suc- 
cessful against the present species, it is probable that we may be able 
to control it at least in the latitudeof the District of Columbia by tak- 
ing advantage of its late presence in the field. This may be accom- 
plished by setting out a few late cucurbits as a trap crop. After the 
old vines have been destroyed the bugs will congregate on the later 
plants and here can be more successfully dealt with. A good way 
would be to distribute these trap plants about the garden patches 
and then set fire to them when the bugs have congregated upon them 
in sufficient numbers. Tliis could readily be done by throwing upon 
the plants dry straw or similar material and adding a little kerosene. 

80HE OBSEBVATIONS IS THE LIFE HISTORY OF THE SaUASH-TINX 
BOREB. 

(ilelitUa tal^ni/onnit Hbo.). 

In the gathering of material that would illustrate the life history of 
the sqnash-vine borer a number of observations were made that may 
be of interest in connection with the illustratious which are here 
presented. 
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As no technical description of the egg appears to have been published, 
the notes which follow may properly begin with sach description. 

THE EGG AND OVIPOSITION, 

Form oval, convex above, with a rather well-de&noil broad and more or 
less impressed disc (see Sg, 7, a). Surface of attachment flnttened to the 
object upon which the egg is deposited (see b). Color, dark, dull reddish 
brown. Snrtace finely reticulate, divided iuto minute areas which 
af nally take the form of hexagons, as shown at c, but which are not 
infrequently pentagons, heptagons, and even octagons. Each area 
under a high power of the microscope is seen to be composed of many 
smaller areas or pits. Length, 1 to 1.12"""; width, 0.76 to 0.90"'"'. 

A group of three eggs is illnstrated as deposit«<l, about one-third 
larger than natural size, at c of figure 8. 

Eggs that were laid July 
15 hatched on the 2l8t, or 
in six days. Those depos- 
ited July 16 hatched July 
22, beginning about 9 a. m., 
in a little less than six 
days. 

The femfde from which 
these eggs were obtained 
was confined in a cool,dark 
room, except when in use 

SB a model for the illuStra- '^^- '—*''"«» -UsHniformiM: a. egg m 

tion which IS presented in ^^^j «i}>^«\: d, nBwi,.h»ioh«i i. 
this article, and deposited i"vii /, hud of Bsme from aide^ g. he 
during the short time that 
she was kept under observ - 
ation 3 eggs July 15 and 54 the day following, the latter mostly just 
before noon, and this while in close confinement uuder unfavorable con- 
ditions. Prof. J. B, Smith, who has given the study of this species 
considerable attention in New Jersey, records as high as 212 eggs dis- 
sected fh)m a single female. He also makes the statement tJiat the 
larvEe appear in from twelve to fifteen days after the eggs are laid. 

THE LARVA. 

lu the Bnmmer of 1897 it was noticed that the larvre of an apparently 
second species were also at work within the stems of squash. These 
were much smaller and more xlender than those of what were known 
to be Melittia satyriniformta, but as they were not known to be differ- 
ent species, no effort was made to preserve specimens or to rear them 
at that time. 

The following year the same larvie were observed. Those who saw 
them believed them to be a distinct species, but the writer was 
extremely doubtful as to the possibility of two species being present on 
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cncurbit vines, as uo other atlult Sesiid has ever been found on «ocur- 
bits by those wbo have studied this clivss of inserts. This opinion was 
Ktreugtliened by rearing nt about the sanin time the young hirvie jVotn 
the eggs. To verify tlie writer's belief in the mutter, a nnmber of young 
larvii' that uppeareil tu be leady to molt were separated, and July li5 
two molted, and upon tlie next molt the <»rdiiiary form of mtyrini/ormis 
wiis obtained. The 8i>ecie-' was not eiuTicd through all its molts, as 
this would reijuire dose ajiplicatlon, and press of other matters already 
under way did not permit the undertaking, but enough was learned to 
show that the larva <liflers greatly from the time it hittches from the 
egg antil it is ready for puliation. 




pnpa;/, pup»I 



Keference to Dr. S. H. Scmlder's " Notes on Melittia cncurbita and 
a related species," publislied iu Psyche (vol. iv. pp. 3(13. :t04), in 1845 — 
but aa that writer states recorded in notes more than twenty-five years 
before that time — shows that he bad these two forms of this vine borer 
as suiijects for his descriptions and notes. On this head the late Dr. 
Kellicott wrote (Can. Ent., vol, xxiv, p. I'tK); Insect Life, vol, v, p. 82): 
"Among the .smaller ones [1arv;c] there was an abundance of that sec- 
ond form di'scribed by Dr. Scudder, in Psyche, vol. iv, p. 30;t. Some 
of these were isolated, and after a few days, they molted, giving the 
typical form, Tliis seems to prove that there is but one species,"' 

The acuompanyiii}; illustrations show the great dit)'erences between 
the newly hatclied larva, the half-grown larva, and the mature form. 

The larva when lirst hatched is of the appearance shown in figure 7 at 
A. The head as with other newly hatched larvje is much larger in pro- 
portion to the body tlmu later on in its development; the body tiipers 
toward tlie anal extremity, the thoracic shield is considerably different, 
and the entire surface is much more hairy than in later stages. The 
length is l..S'""'j the width at the widest i>ortion of the body, the first 
thoracic segment, is 0.66'""', while the head measures 0.58""" across. 
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Tlie hiilf-Kniwii liirva is (leniTibed by I>r. Scinlder in tlie article 
4|Uote(l, and this deavriptioii need imt be i-e|>eated in dcttiil. Tlio bead 
is jet black and the dornal surface of tbe first tlir>ra(;it; segment is nearly 
black, in both of which respects — as well as in the bJiick anal i)roce8a, 
which sometimes ends in a well-dcliited hook — it differs from the full 
grown liirva. Length, l-'t"""; width, 2.5' 

A dorsal view of tlie hnlf-grown larva is yresent*"!! sit <; flg. 7, /' show- 
ing the head and tborai-ic segments in iirotile. 

The t'nll-gi'owii larva, figured in profile within an opened si|uar<h stem 
at rf, fig. 8, is also fnlly »leacribed in the .paper i|Uoted. The head, it 
will be iiotp^t (fig, 7, ff), is oninmcnted with a median white space, being 
nsiially dark brown at the sides, and the first thoracic si-gment is 
marked dorsally by two curved oblique brown bands which converge 
posteriorly. The lull length is ij"""; width a little more than G""". 

THK COCOON AND CHRYKALIS. 

After attaining niatnrity the larva- desert the stems and enter the 
earth, burying themselves to the dcptli of one or two inches, and form 
their cocoons in which they transform to pupii'. 

Id its chrysalis case or cocoon tlie larva contracts to about 15""", the 
case itself being a little shorter than the larva before contraction, 
averaging about 1^2""" in length by T""" or 3°'"' in width. The cocoon, 
shown at/, tig. S, is composed of silk and is stont of tt-xture, though 
rather thin when divested of the outer coat of grains of sand or earth 
whi<;h adhere to it by means of some gummy secretion of the larva. 
When thus treated it is found to he nearly black in color, both within 
and without. 

The pupa or chrysalis, stiown in profile at v of figure S, mea.Kures about 
fivi'-eighths of an. inch in length (Iti"""). It is shining mahogany brown 
in color and its bead isomamented in front .[n.st above and between the 
eyes with a hornlike process. By means of this the pujia cuts its way 
out of one end of its cocoon, and by the aid of the abdominal hook-like 
spines forces itself to the surface of the e;irth liefoie tranafonning to 
imago. 

THB MOTH HRIKPLY DESrRlnKD, 

As a com|)lenicnt to tlic ilhisirations and the desciiptions of the life 
stages of this insect the mature moth may be briefly descrilied. 

The male moth is illustrated at n of figure H. It is a most beautiful 
creature, a member of tlic family Sesiidie, otherwise known as clear- 
winged moths. Its fore-wings are o|Hii|ue, lustrous, olive brown in 
color, with metallic green rellectious. and the expanse is from less than 
an inch to nearly an inch and a half. The hiiid-winirs, from which 
this family of motlis derives its vernacular name, are clear and trans- 
parent and veined as shown in tlie lignre. Tlie alidomcn is cimspicu- 
ously marked with orange or red and black or bronxe, and the liind lege 



icvGooi^lc 



38 INSECTS INJUBIOUB TO GARDEN AND OECHAKD CROPS. 

are fringed with long hairs, red or orange on the outer Burfoce and 
black inside. 

The female moth is iUnstrated in the figure at b, this represeoting 
the natural position when at rest. 

SYNOKTMY. 

A iew words of explanatioD are due in regard to the specific name 
Melittia satyriniformw used iu the title bead. This uame was given by 
Huebner, who described the si)ecieB in 182S. Three years afterwards 
Harris redescribed it as ^geria cweurbiice (New England Farmer, voL 
Vn, p. 33), and later Westwood gave the name Trochilium oeto, and as 
Melittia oeto it has for some reason been generally known in literature 
and collections up to a recent date. For a diBCussion of the synonymy 
and a fall bibliography, see Mr. William BeuteumuUer'a paper (Joum. 
N. T. Ent Soc, vol. V, pp. 34, 35). 

HANNEB OF "WOBK OF LABVA. 

Ordinarily the larva works in the woody parts of the stem, boring iu 
both directions and appearing to prefer the portion near the roota. 
When many larvie, however, occur in a single vine in each abundance 
as to exhaust their food supply, they eat outward toward the bases of 
the leaf stalks. Id one vine that was examined July 23, 1S9S, nearly 
every leaf stalk had been eaten into at the base, but not entirely 
through except in a few cases. In these tostauces the larvae, which 
were nearly all approaching maturity, had worked through the K'af 
stalk up to the leaf itself. The larvie, practically throughout tlietr 
entire existence, are perfectly capable of traveling i^om one vine to 
another, and in confinement were able to crawl up the sides of glass 
jars and to suspend themselves by means of tlieir webs. 

From what has already been stated, it is obvious that the younger 
larvfe are more often found within the leaf stalks, and the older lame 
within the main stem. While the larvae confine their work to the 
stalks, injury is hardly noticeable, but as tliey grow older aud penetrate 
to the main stems near the roots damage becomes more apparent. One 
day tlie plant will look thrifty, and unless one examines the stem very 
closely for the excrement of the larvse, intiestatiou would readily esciipe 
notice, but within the short space of a single day all this maybe foand 
changed. The leaves wilt and die down and examination will now 
show a place wliere the stem has been cut off so closely from the roots 
that the drying effect of the sun has completed the work. A light pal! 
at the stem and it will part at this point. 

NUMBEB OF OENEBATIONS. 

The question of the number of generations produced aonnally was 
practically solved by the late Dr. Kellicott in central Ohio, and Mr. 
J. D. Y. Walker on Long Island. The finding of larv% still at work in 
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the Btema as late as the middle of October in Oolumhus, Ohio, and 
Btill later iu the District of Golambia, would snggest tliis aud careful 
observatious show that the species is partially donble-brooded in tbis 
latitude, practically single-brooded oa Long Island and northward, aud 
fully and normally two-broodediu the Oulf States. Imagos were reared 
many years ago by John Abbott in Georgia, August 11, from larvie 
which spun np July 16 ; by Kellicott at Oolumbus, August 20 and after- 
ward; aud indications are that a moiety, probably less than half, nor- 
mally develop the first year in the latitude of Columbus, while the 
remainder winter over as larvie and complete transformation the follow- 
ing year. In Kew Jersey, according to Dr. J. B. Smith, the species in 
ezeeptional cases completes its transformations "lat« in Angost or in 
September." 

From larviB obtained in 1S98 and kept feeding in our rearing jars at 
this office a moth was obtained August 25. A pupa from which the 
moth had already'issaed was also found the same day under a cover 
placed over a borer-infested squash planton the grounds of the Depart- 
ment. Larvit, which jundonbtedly belong to the second brood, are 
always to be found iu the vines in the District during October, and some 
are still to be seen in 2Iovember as late as the second week, as hap- 
pened the past year. The plants, oymlings and pumpkins, upon which 
these larvte were observed were all planted in July, one lot in which a 
larva not quite fall grown was found October IG, having been planted 
July 16. Moths of the first generation were observed that day and as 
late as July 22. 

TIHE OP Al'P&i-BiLMCE OF THE UOTH; NOMBBB OF QENEBATIOKS, 

For lack of opportunity of frequent observation the earliest appear- 
ance of the moths in the District of Columbia and vicinity has not yet 
been ascertained. At the times when moths have been sought for in 
Jane and early July they liave hitherto escaped observation. Yet the 
larvte have been found full grown (25°"" long) in squash stems on oor 
experimental plat aa early as Jaly 16. This happened in 1807, a year iu 
which the season was estimated to be at least two weeks late ; aud from 
this it appears probable that the larvse mature here in normal seasons 
as early perhaps as the first week of July. The seed iu this case was 
planted June 5. Larvte are to be foond in the latitude of the District 
of Columbia from some time in June uutil as late as the second week 
in November, provided that food be obtainable for ttiein, and this even 
though several frosts may have occurred and the plants be dead. 

It is evident from the facte observed that there are three tots of ntoths 
occorring during tlie year, each lot following or even being '-over- 
lapped" by the preceding one. The first lot appears late in May or 
early in June and July, and probably is the ofi'spring of the larvse of 
the first brood, which have wintereil over instead of issuing as imag:;3 
the first year. The second lot appears later in July aud early iu 
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An^UBt, and ia probably the product of the sccoiid brood of hvrvwe pro- 
daced during the previous year. The third lot, which forms the normal 
second brood, appears late in Augast and probably later. Tbis i>eciil- 
iarity in reproductiou and the snbaefiueut appearance of the parent 
motha is of course, somewhat hypothetical and evideiltly a survival of 
the times when this species lived iu the Tropios, where breeding was 
almost continuous except during rainy seasons. The instinct of the 
insects is still to api>ear early and remain late, provided the appropriate 
plants are available for tlieir food. 

ECONOMIC STATUS. 

in the District of Oolambia and in nearby locahties in Maryland the 
squash-vine borer has been during the past two years the species most 
to be feared as an enemy to the cultui'e of si^uashes. Of ils status iu 
other regions Dr. Smith, writing iti 1S91, says that it is "the most dan- 
gerous enemy to squash culture in New Jersey." In New England, 
aeeorduig to another writer, it is "the most obstinate enemy to this 
crop in the settled sections." In other localities this species has to 
yield the first place as a cucurbit pest to the striped cucumber beetle, 
particularly where cucumbers are tlie staple crop; and iu others, where 
melons are the chief product, the melon louse is the principal pest. 

PRKVENTIVES AKO REMEDIES. 

Ordinary insecticides are of no value against tliis insect when once 
it has entered the vines, and repellents are also practically useless. 
The measures that have been Ibund of greatest value are, in brief: Not 
to plant in or near infested ground; to plant early varieties for the 
protection of late squaslicK; to harrow infested fields late in fall and 
plow deeply iu spring, or reverse tLe proces.s, to prevent the moths 
from issuing; to encourage the growth of secomlary roots by covering 
the vines at the joints with earth ; to destro,^' dead vines and old plants 
as soon as the crop is made; to keep the plants in vigorous condition, 
free from other insects and diseases; to cut out such borers as may suc- 
ceed in entering the vines, which tliey will sometimes do in spite of the 
observauce of precautionary measures; and to cajitnre the moths early 
in the morning or toward dusk when they are less active than in the 
heat of the day. The emidoymeiit of all the melliods of control men- 
tioned is not necessary, but if the grower would make certain of secur- 
ing a good crop in localities where tliia and other enemies of the siiua.sli 
occur iu their most troublesome numbers it will be wi.se to observe most 
of these precautions, and if iiossible it will be well to secure tlie coopera- 
tion of neighborbig farmers in their observance. 
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THE PICELi: ^OBM. 

OHSKRVATIDNS IX 1S(17. 

September 4, 1897, it was noticed svt Cabin John, Mil,, that such eym- 
liuga as bad escaped the lavages of the vine borer, MeUitia tKilyrini- 
/ormis, and did not yet bear develo|)ed fruit, were attaeked by the pickie 
worm boring holes into tlieni from without. One cynding contained 
Dearly a dozen holes, and one of the larvui emerged from tlie largest 
hole, whicli appeared to \w. the only one that was then occupied, and 
started to make another. Afterwardy it returned through the large 
bole, but finally iierished, evidently of a bacterial disease. Another, that 
was nearly mature, refused to emerge trtmi the interior of the oymling 
which it inhabited. When last observed, September 9, it was in per- 
fect condition, hut when sought for on the lOth it had entirely disap- 
peared, evidently dying of the siune diseiise that had attacked the first 
specimen mentioned. 

Holes were also noticed in muskmi'hins in the same garden, and 
September 11 a larva was cut from one and kept until tiie 16th, feed- 
ing on bits of cymling. On tlie morning of this date it left the iiiece 
iijion which it was feeding and in the afternoon hogan to sjiin up. On 
the following day it completed a very fragih". cocoon and remained 
motionless, banging downward. The cocoon was formed that night. 

An infested cantaloupe brought to the ottiie from liallston, Ya., Sep- 
tember 15, and confined like the other, showed the work of this larva, 
which cast out large quantities of fra.ss and excremeutal tluid for three 
days. On the liOth, however, if had ceased, and when the fndt was 
cut open nothing could be found. It had evidently fallen a prey to the 
disease whicli had killed the otlier. as there was no possibility of escape. 

A larva was taken upon a leaf of eymliiig mi the experimental plat 
of the Department September ."ill. 

October 1 and 2 the work of this spitcicH was observed on the otlice 
]dat of cyiuling squashes, in buds, in ovaries, and in immature and 
nearly ripened fruit, Larvie were found at work in all of these i)art8 
of the plants, and openings quite ditVeient from those of the vine horer^ 
were also found in the ntems ; and, although tlie tarva- were not observed, 
it is more than probable that all of them were due to the work of the 
caterpillar of this specie.-*, as they had plainly been made by a cater- 
pillar boring into them from without. 

A larva taken from a cymling October 1 began to spin up its cocooa 
the day following, and traiisfortncd to a chrysalis on the -ith. On the 
25th it issued as an adult, having remained three or four days in its 
COC4K)n before transforming and twenty days as a clirysidis. 
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OB8EEVATION8 IN 1898. 

For some reason Margaronia nttidalis was not to be found in the 
viciuity of the District of Oolauibia during 1898, in spite of frequent and 
careful seareb. It seems not improbable that the species was unable to 
survive the rigor of the winter season of 189T-S or at least succambed 
to some atmospheric condition unfavorable to its hibernatioQ. Should 
this hypothesis prove correct it will be interesting to learn bow loog the 
species will be in establishing itself by migration from farther south. 
Specimens, however, were received from the South and under such oir- 
camstanoes as to show that work is needed upon the earlier st^es of 
oar two cucurbit- feeding Margaronias. 

Mr. Charles Deckner, Atlanta, Ga., wrote that this species, specimens 
of which he sent, attacks the crop in Ms locality irom the middle of 
July to the first of August, continuing its destmetive work until frost. 

A larva received from Mr. Deckner spun its cocooii August 16 and 
taransformed to pupa the same night. It was found as im&go early on 
the morning of the ^6th, from its appearance having issaed the pre- 
vious night. This would give the papa period as nine days, weather 
very hot, average about 85° indoors where this specimen was kept. 

August 22, 1898, Mr. James H. Hevey, of Ingomar, Miss., sent leaves 
of squash plant on which were two larvx so conspicaously spotted as 
not to be recognized as belonging to either species of Margaronia. 
One was just faatotied, and the other was perhaps half grown, being 
about half an inch long at the tune when received. A larva of the 
same species was sent in on the same day by Mr. Deckner, also found 
on squash. When first received these larvie fed upon the leaves. A 
few days later they could not be fonnd, but after carefal search were 
discovered in the leaf stalks, into which they had bored. This is evi- 
dently their normal habit, as after they have once crawled into a stalk 
they cease to feed nxton the leaves. In the coufiuemeut of a rearing 
jar they crawl through the open ends of the leaf stalks to the narrow 
portion nearest the leaf, and after hollowing this out they force their 
way up into the larger ribs of the leaf. 

During the closing of the office September i and 5 these larvse shed 
their spotted skin, appearing dull brownish green, with a dorsal fow 
of shining round spaces of the same color, from which it was inferred 
that they belonged to this species; but as we failed to rear them to the 
adult condition tliis could not be ascertained with certainty. 

Messrs. Deckner and Hevey both sent more material, but, unfortu- 
nately, owing to bad weather, none of the larva; received were in con- 
dition for breeding. 

THE MBLON CATERPIIiI>AiL 

(^farga^ot^ia kyaliaala Linn.) 

August 13, 1898, Mr. Charles Deckner, of Atlanta, Ga., sent specimens 
of the larvie of this species, mostly full grown, in cucumbers and melons; 
also a specimen of the moth. The moth was taken on the cucumber 
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vine. He described the moths as very shy aud difficult of capture. 
They remain io biding all day and appear only after dark, when, by 
aid of a lanteru or other light, they may be seen darting among the 
Tinee. 

The species was not so destructive this year, owing, it was believed, 
to the excessively damp weather in that locality. Oar correspondent 
was of opinion that these larvse do not feed on the foliage of melons 
or encumbers, bat that when fhut is scarce they frequently attack the 
tip of the viaeB where these are tender. In this respect this species 
resembles nitidatit, which, as we have previously observed, will attack 
buds aud ovaries in the event of scarcity of fruit. They leave the 
vines, our correspondent ftirthei states, and go into the fruit whenever 
they have the opportunity. The vines also are attacked, the larvie 
boring into them a few inches from the tip and working their way inside 
Uie vine to the extreme end. 

Out correspondent expressed the opinion that there may be some 
chance of attracting the moths to lights. 

September 3 Mr. Deckner again sent specimens of the adult moth, 
with the information that his cncamber patch was at that time swarm- 
ing wilh them. During the rainy season theyappeared to be unable to 
conceal themselves and were easily dislodged. They were moving 
about then in large numbers. All of the specimens reared from larvie 
sent by Mr. Deckner proved to be nitidalU, aud all those kept by bim 
and reared at Atlanta were the same species, a matter which greatly 
puzzled our correspondent as well as the writer. 

What was believed to be the immature larva of this insect was 
received in precisely the same manner and at the same time as was 
that of the pickle worm. It was foaiid by Messrs. Deckner and Hevey 
on the foliage of squash, and, as with the immature pickle worm, was 
not identified nor reared. The supposed immature larva was striped 
very much like that of tlie greenhoase leaf tyer, Phlyet^Bnia /errugalia. 
This striate appearance was observable in the larvte while quite young 
and until after they had attained a length of an inch. 

Until the past year the writer had not been aware of the presence of 
this species in the vicinity of the District of Columbia. Daring the 
fall the adult was taken on two occasions, late in September and in the 
early part of October, by Mr. F. C Pratt, captures being made in the 
city of Washington at light. 

The known distribution of this moth includes Cuba and Jamaica, 
and as it is much more abundant in the most Southern States it is prob- 
able that it is of tropical origin. Our divisional records of localities 
include the Atlantic and Gulf States from the District of Columbia 
Boatliward and westward to and including Texas. It has also been 
reported ttom Ames, III., Manhattan, Kans., Columbus, Ohio, Agricul- 
tural College,. Micb., Buffalo, IS. T., and Hamilton, Canada. The larva 
has never been detected in the District of Oolambia, and some doubt 
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atta^slieti to the permanency of tlie siiecics in this latitude. Injuries 
are nmcli more pronouneeU in tlic South, ami are probably not appre- 
citible, if they occur at all, iu the more nortbeni localities mentioneil. 
REMEDIES. 
There is tittle doubt thut the fli'st-butehiug larv:i- feed fur some time 
ui>on the foliage or upon the outside of the steins before euteriiig them 
or the fruit. This renders them vulnerable to insecticides, and of these 
nothing is better than Paris green, which has already been advised 
against these two 8pe<ies. After the larva; have entered the stalks 
or the fruit they can not be reached with poisons. 

LEAF-FOOTED PLANT-BUGS WHICH ATTACK CUCURBITS. 
THE NORTHERN LEAF-FOOTED PtiANT-BUa 

{I.eplonloeiiiK oppoeilitt Say) 
RECENT <»('(URKKSCB AND INJURY. 

This plant-bug, which is a near relative 

'^tplogtossuH phyttopiiM, the injurious 

f-footed plant bug of the orange and 

' tropical fruits, has recently come 

umler obs<-rvaticin in such manner as to 

stamp it as an enemy to the growth of 

cutrurbits, although not oii«( of prime im- 

\^ ^V^ portance. 

§r X September 11, 1897, adults of this bug 

W. jA "■<•"■« noticed by. the writer on canteloupes 

^|l JPP at Cabin .lohn. >fd., but no special sig- 

^ r^ nilii:an(re was attached to the occurrence. 

" ' Two days later, however, on the 13th, 

Y\...'>.~j.vv<^]^^^^<.^,^^u^^~\y:v-.--ai\. jj^,^ ^ ^^ Uugiics, of KeedysvilU', Md., 

sent us a large series of specimens, with 
the Btatt'inent that the insert was very destructive ou melon vines in his 
vicinity during the season. 

On the llitb of the same mouth two colonies of this bug were found 
on cucumber vines near Tennallytown, U. 0, It was i)resi'nt at this 
time in all stages except the e;rg. Later, on the 2yth of September, 
lar\'ie and nymiihs were observed in the same locality on watermelon 
vines. 

August 2-3, 1898, a colony of nymphs, mostly of the second stage, 
was found on siiuash growing ou the exin'rimental plat of this Depart- 
ment. The following week another colony was observed on these 
grounds, and durini.' the second week of September the fourth stage of 
the nymphs was observed. By the 14th, or the beginning of the third 
week, most of the nympUs were in the fourth stage; one, however, 
transformed to the lifth stage on this date. The sauie day a colony 
was discovered at Tennallytown, D. (J., iu the same place where the 
species hjid been obsened the )in'vious year. 
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PIBLISIIED AND DIVISIONAL BKUOKDS. 

The flrst mention which I tind of this Hpeciesiii literature is that of 
Dr. C. n. Hedges aud the late Dr. Lintiier, the former of whom inen- 
fioua its occurrence in hirge clusters of twenty or thirty individuals 
u)>ou grapo and corn stalk at Chai'li)tte»vilie, Ya., September lo, 1SS6 
(Country (lent, Oct. 7, 1886, p. 753). Dr. Lintner states that the 
species was sappo-sed t<i have carnivorous habits. Mr. W. li. Ash- 
luead includes it in bis enumeration of the enemies of the cotton plant 
(Insect Life, vol. vii, p. 320). 

In addition to the correspondence previously mentioned we have 
received complaints of injury from Messrs. A, H. Mundt, Fairbury, III., 
and Charles L. Snyder, Oakton. Vji. The former sent eggs and young 
nymphs fonnd on a he<lge plant dnring June, 1804. From the latter, 
material was received that had been taken on Itassiau apricot trees 
and which were puncturing the fruit and sucking the juice, the fruit 
presenting a withered appearance and bearing scars and marks of 
injury on the skin. Nymphs of this species of the earlier stages were 
found at this time (July, isn5) in considerable numbers on the leaves 
and frnit of the same tree. 

HABITS OK THK Sl'K<;iES. 

The natural wild food plant of this species remains to be discovered. 
Evidently it is a general feeder, and its observed feeding habits indi- 
cate a probable wide range of food plants. 

Aside from their omnivorousness, these creatures agree in their 
habits rather closely with the s<piasli bugs, their time of first api)ear- 
ance being later than that of either of the others. The nymphs have 
the same habit of collecting dnring the heat of the day under, or on 
the edges of leaves of their food plant which have become curled 
and dried, perhaps from their own work upon the stems, all stages 
being found sometimes rather closely crowded together in single 
colonies. In shady places and on cloudy days, and probably also at 
dusk, tlie uymphs scatter about somewhat uiwn the plants in the 
imnieiliate vicinity of their permanent resting place, but they appear 
to adopt a particular leaf as a ])ermanent abiding place and, even 
though disturbed, return to that leaf day by day. These insects are 
quite rapid in tlierr movements, and when disturbed soon scatter in 
all directions, to return only when the apparent danger no longer 
threatens. 

UBSCliM'TION A.M) lHHTKinrriiiN, 

This is a large chocolate-brown beteropterous bug of the family 
Coreidie, somewhat resembling tlic s<piash bugs, to which it is nearly 
related, but from which it may readily l>e distinguished by its more 
slender form, acutely pointed head, and longer haustellum, antenme, 
and legs, but more particularly by the jteculiar leaf like e-vpansiou of 
the hind legs (see fig. 9). The hind femora are much thickened and 
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bear two rows of strong, thorn-like teeth on the inner anrface and 
Beveral less prominent teeth and tubercles on the outer side. The hind 
tibifB are strongly dilated (sometimes considerably more than in the 
specimen figured) near the middle into dat expansions or plates and 
hesa two prominent, and usually one and sometimes two less promi- 
nent, teeth on the lateral surface and several minute teeth or serra- 
tions on the medial aarface. The antenna^, are lighter than the head, 
growing ratber giadually lighter toward the apices, where they are 
yellowish -red. The apex of the scutellum is marked with a white 
point where the hemelytra meet, and each hemelytron is dotted near 
the middle and behind the scntellar spot with a similar whitish sub- 
medial point. The inner dilated surface of the tibiie is also marked 
just in front of the middle with a similar siK)t, and the connexivum or 
• reflexed sides of the abdomen shows each 

^ T f side of the hemelytra a row of three or 

"""■^ ^U—- — ^ joiif siDiiiar small white marks. Length 

of body, 18 to 21'"'" ; width across thorax, 

5 t« e-"™. 

>^^ ^^ The sexes may be determined by the 

^^^^r >v^ genital structure, whioh resembles that 

of Anasa. The males are more slender 

^^ ^^ than the other sex. 

^^ ^^ This species may at once be separated 

l|. ^2 from any other similar insect occurring 

■B ^9 on cucurbits as far north as Maryland 

^\ ^^ and Virginia by the large teeth of the 

) f inflated tibiiE. X. corcu{u«, which occurs 

I 1 in the same region and southward, has 

'■- the tibia less dilated and without large 

teeth. The southern L. phglUtpus has 

somewhat wider expansions of the tibi%, and the hemelytra marked just 

above the middle by a conspicuous transverse white band broken at its 

center, which marking takes the place of the two dots on the hemelytra 

of oppositva. L. phyllopus is idso a little smaller and slenderer, and has 

the lateral angles of I he prothorax more acutely pointed. 

This plant-bug was described by Thomas Say inliis "Descriptions of 
new species of Heteropterous Hemiptera of North America" in 1831 
(Lee. ed., p. 327) as AnisostxUs opposittis, from Indiana. StAI records its 
occurrence in Georgia and Texas, TJhIer also iu Indian Territory, North 
Garolinii, Maryland, and Kentucky. It occurs as well in the District 
of Columbia, as previously mentioned, and in Virginia. 

THE BAITDBD IiBAF-FOOTBD PLANT-BUQ. 

( Loptoglotiut phsllopui Linn.) 

During August, 1898, this species came under notice as an enemy to 
cucurbits through correspondence with Messrs. W. H. McLeod & iSons, 
Seabrook, S, 0. August 15, specimens of the insect, which is known 
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locally 88 the " blood sucker," were received with the information that 
they injnre potato tops in the Bprin^ and devoor as well frnits of all 
kinds, and especially watermelon by suckiug the stems close to the 
melon. Sometimes half a dozen of these bags may be seen at work on a 
single stem. They were described as a general imisance, but had never 
been observed in such great numbers in previous years as to do the 
serious damage noticed in 180S. These bugs were also stated to attack 
the pecans, which were injured by lepidopterous larvse, and they were 
believed to be at least responsible for a portion of the damage done to 
these trees. Attack was first noticed about the first of May, when a 
great many of the bugs were observetl in the tops of the trees. 

May 22, 1807, we received from Mr, Thomas H. Maxwell, Keller, Ga., 
specimens of this bug, with the statement in an accompanying letter 
that the species injured young pear trees, stinging the fruit. 

Jane 33, 1898, Mr. J. B. Badulph, statistical correspondent of this 
Department, sent specimens from Pleasant Hill, Ala,, with the state- 
ment that the species had been injurious that year and the two preced- 
ing years. There seemed to be thousands of them. On nearly every 
ripening peach there were from two to four indlvidnale. The bugs were 
first noticed the 20th of May. Our correspoudent was satisfied that all 
of his early peaches had been out short by the work of this insect. 

This plant-bug, which is common and ii^nrious to various plants 
throughout the South, has been reported by Mr. A. L. Qnaintance (Fla, 
Agr. Exp. Sta. Bui, 34, p. 300) as an enemy of melons in Florida. He 
states that frequently it " is the cause of serious tronble, by pnnctnrlDg 
the stems of plants and sucking their sap, causing them to wilt, and, not 
anfrequently, bringing about their death." The same writer records 
attack by this species to strawberry, the fruit and tender shoots of 
which it injures. Nymphs were also observed on the Irish potato, and 
this may hence be considered a probable food plant (L. c., Bnl. 42, pp. 
681, 682). 

This species first came into prominence as a pest throngfa its injuries 
to the orange in the South, and an account of it was given, together 
with an illustration which is here reproduced (fig. 10), by the late 
H. Q, Hubbard in hiu bnlletin entitled " Insects afi'ectiug the orange," 
published by this Department in 1885 (pp. 168, 1G9). As with the pre- 
vioas species the dilatation of the hind tibite exhibits considerable vari- 
ation, many individuals showing more dilated tibite than those figored. 
Oranges are attacked while in fruit, and injury is also reported to the 
strawberry, peach, plum, curraut, eggplant, cotton bolls, and " even 
potatoes." 

The normal food plant of this hug is the yellow thistle {Oarduut 
apinotmimus), and it is recommended that thistles and like plants 
which might serve as breeding places for this species shonld be cot 
down and destroyed where they are found growing in the vicinity of 
truck or ganlen crops, or orchards. 

The most obvious diA'creuces between this species and oppoaitua have 
been pointed out in the consideration of the latter. 
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Tbe distribution of this plaut-bug comprises tlie eatire Galf region, 
where it is very abundant, and includes most of tbe ueigliboring States 
if we may judge by its recorded distribution in Arizona, MisBoort, 
South Carolina, and Indian Territory. 

Both of these plant-bugs can be controlled by hand-picking or by 
capturing tbeni in inverted umbrellas, bags, or specially prepared nets 
saturated with kerosene, the best time for their capture being in the 
early morning or late in tbe evening, as they are apt to be active, taklog 
wing readily, in the heat of the day. 

A certain measure of relief should he obtained by the free use of 
kerosene emulsion, whieh will at least kill the younger nymphs. 

The Southern or banded leaf-footed plant-bug could be captured by 
the use of thistles planted about the infested gardens, fields or orchards, 
as these plants woold attratrt the insects where they could he more 
readily dealt with than if scattered. Tlie tliistles should be out down 
before the seeds mature, and the beads at least should he destroyed by 
burning, as a single large patch of thistles has been known to infect a 
wide area. It is possible that immunity from attack might be secured 
by the deRtructinn of all the thistles within a, large area in the neigh- 
borhood uf groves of oranges or gardens, and that no further measures 
would be needful for the sup]>ression of the pest than constant watch- 
fulness that no thistles be allowed to grow in the vicinity. 

HOTES ON THE STRIPED CUCUHBER BEETLE. 



THi; i:i;ci and hvei'osition. 

In Circular No. 31, on our common striped cneumtwr beetle, attention 
was called to the absence of any ])nblislied observations on the egg and 
^ ,, oviposition. Of the normal method of the hitter nothing has 
f 1 "n5 •*ecn positively learned, but ojigs were obtained from which 
>» •* the following description and actrompaiiying illustration were 

Fia.ll.-K;;B Uiadu r 

nf jxoiro- The fgij. — The e^'g, as would naturally be surmised, resem- 
iira vitiata (jj^j^ j.[j^j ^,j- „{],qj eongeuenc sjieeies which have already 
mmh en- been di'scpibed. It is smaller and more slender proportion- 
largod, ately than />. l:'-piiii(ititn, liingicorniii, and miror, measuring 
Z«^''''m- *"*' **•'"' *'' O.CL*""" in length by 0.32 to O-SC"" in width, being, 
Urged at therefore, only a little less than twice as long as wide. Its 
right (orig- color IS briglitlemoii yellow, but this may vary somewhat 
'"' '■ with age as well as individually, as some are under observa. 

tion that are orange color. The surface is finely sculptured, the hexa- 
gonal pits arranged as in lonijicnriiiH as figured by l>r. Forbes (12th 
Kept. St. Knt. Ills, for issj, p. iS), TlieJe apitear to be bye 
about ^5 pits in the entire liMigth of the egg. 
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METHODS OF CONTROL. 
The methods of dealing with this insect thut have beeu employed with 
greatest success in the past have been considered iu Circular No. 31, 
second series, of this Division. A. considerable corresiKtudence during 
the year (1898) adds somewhat to our knowledge of remediiil measures. 
With au insect so difBuult to control, the testimony of our correspond- 
ents as to the efficacy of the remedies described in the circular, as well 
as of others employed by tbem, is worth recording. 

DBTKHRENTS. 

Siitphttr, — May 13, Mr. Charles N. Ainslie wrote that this species 
is extremely numerous and injurious at Rochester, Minu., sometimes 
skeletonizing the leaves of mature plants (cncnrliits). Ue states that 
he has successfully used for ye^rs the remedy of dusting the plants while 
the dew is on them with flowers of sulphur. '■ This adheres to the leaves, 
both above and below, if properly applied, and is very distastefiil to 
the insects. I have never known this remedy to fail." 

Plaster. — Mr. H. L. Frost writes that the market gardeners in tbe 
vicinity of Boston, Mass., find no trouble in protecting tbeir plants by 
the simple nse of plaster three or four times during tbe season. 

Aaheg and road dittt. — Mr, M. J. Furlong, Fisher, Minn., writing August 
14, stated that the farmers of his vicinity have no difficulty in keeping 
this insect in check by dusting the plants with sifted ashes or foimI dust 
while the dew is on them or after a rain. Ashes are preferred. 

Mr. George Caswell, Dayton, Ohio, writes June 17, that during au 
active experience of about forty years he has found, all things con- 
sidered, that there is nothing that will equal dry wood ashes sprinkled 
on the vines when damp for ridding cucurbits of insects of all kinds. 
A sharp lookout, he adds, ia necessary, however, to prevent the insect 
ttom getting the best of tbe plants as soon as they appear above ground. 



Mr. J. O. Andrns wrote May 15, that this species is injurious Id 
Manchester, Scott County, III., and destructive on all species of Cucur- 
bita, Citrulas, and C'ucumis; that tbe beetles appear from the first to 
the middle of May (m cotyledons and seed stems, and that they remain 
until the cold we;itlter and until after the frost has killed tbe vines. 

Paris green. — ile states tliat a weak solution of Paris green is effective 
iu destroying this insect when on the surface of the leaf. 

Young plants are usually killed by enting below the cotyledons, and 
to avoid this and kill the insect the usual custom of melon i| 

growers in bis district is to plant iu squares once a week. i ,1 ^ 
Thus the planting numbered "1" is usually killed, and -- - - -- — = 

sometimes also the second and third plantings. As long 4 3 

as tbe insects shon- on No. 1 they ;ire poisoned, and so on 

antil a stand of plants is ot)tained. All four plantings »re seldom 

kUled. 

1389*2— >"o. I'J 4 
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Mr. Ernest Walker, of Glemson College, 8. C, writing May IS, also 
states that good success in the treatment of this species accrued from 
the nee of Paris green, particularly when applied dry, diluted with iloar. 

Tobacco. — Both Mr, Andrna and Mr. W. S. Stauffer contribute their 
testimony to the value of tobacco as a means of keeping this insect in 
sabjectioD. The former states that when there is an ahmidant supply 
of tobatoo waste (steins), a liberal plowiug nnder of 1 or 2 tons to the 
acre is effective. Mr. Stauffer writes that during the year 1898 many 
of his neighbors were bothered with ttiis bisect, bnt that he had experi- 
enced no trouble, which immunity he attributes to the use of tobacco. 
In preparing soil he used tobacco ribs in lieu of manure, and as soon 
as the plants appeared above ground they were treated with tobacco 
dust, the application being repeated at intervals of a week. Plants 
not having the same treatment were destroyed. The ribs in the groaod 
about the roots appeared to be more effective than the application of 
dust to the plant itself. 

Kerosene emulsion. — Prof. W. B. Alwood, Blacksbarg, Va., in a letter 
dated May IS, states that he uses kerosene emulsion very snccessfhlly 
against this species, it being simply necessary to watch the plant and 
observe when the first beetles appear and spiay the hills early in the 
moritiug while the beetles are stupid and lie hidden under clods and 
around the stems in the hill, and that if this is repeated several times 
it enables the grower to defeat the pest. The emulsion is dilated ten 
times, and applied so as to thoroughly drench the soiL 

Mr. A. W. Butler, Brookville, Ind., writing May 12, also states that 
"kerosene emulsion, prepared with sour milk or buttermilk, and applied 
with a whisk broom two or three times, usually gives relief" iitim this 
beetle. 

"Slug shot.'' — Mr. George Mndgett, Johnstown, Pa., writing under 
date of July li7, states that he has success in repelling this species from 
young sqoash plants by the use of Hammond's slug shot. Mr. Henry 
Holzapfel, jr., a Horist of Hagerstown, Md., is also authority for the 
statement that this species cau be overcome by the nse of slug shot 

Pyretkrum. — Mr. C. P. Gillette, in a recently published bulletin (BuL 
47, Cot. St. Ag. Expt. Sta., p. 4U), states that he has killed this species 
very successfully by dusting upon them pyrethrum from a cheese-cloth 
sack. To be successfal, however, the treatment must be made early in 
the morning before sunrise. 

Trap crops. — Mr. J. H. Hevey, in a letter dated Kovember 6, informed 
us that late squashes on his place at Ingomar, Miss., were entirely free 
from this beetle, a condition which he attributed to gourd vines planted 
in the vicinity. 

In the writer's experience this species prefers cucumbers to other 
plants, and it seems probable that the other cucurbits could be pro- 
tected by planting, as practiced by Mr. Hevey, cucumbers or gonrds as 
a trap crop, using insecticides freely on the latter. If this should not 
suffice, immunity from attack should resnlt if the main crop were dusted 
with sifted ashes, road dust, or plaster, as already advised In the cir- 
cnlar on this s^iecies. 
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The wild cnoamber, Eehino<ystis lobata, is also a favorite with this 
beetle and it would be worth trying aa a trap crop. 

THE WBSTKBM STRIPED OUOUUBEB BEETLE. 

Two of oar correspondeots write coiicerDiiig what they designate aa 
the striped cncamtK»c beetle and by which they probably mean Diabro- 
tica trivittata Mann., a species or subspecies which replaces vittata, 
which it very closely resembles, oii the Pacific coast. 

Mr. H". W. Motberal states that this species occurs at Haoford, 0»1., 
bnt not in sufficient nambers to do any great amount of damage. He 
noticed particalnrly its occurrence upon ripe apricots. 

Mr. E. J. Wicksou, Berkeley, Gal., writing under date of May 19, 
1898, states that this species is abundant in California on all cucnrbits, 
associated with D. soror, which may be considered to be merely a geo- 
graphical or racial variety of />. 13punctata. The latter, as is well 
known, does great injury to fruit blossoms and to ripe fruits, but in 
this it is not, according to onr correspondent, followed by vittata. The 
same is true of the destmction of the petals of many garden flowers. 

A HEW WEBWOSH XBEICT 07 CABBAGE AHS OTHES CRUCIF- 
EROUS FLAHTa 

The farmer and market gardener who grow cabbages, turnips, horse- 
radish, and other crnciferons crops, in the more Korthern and Western 
States may consider themselves fortunate in having only such si>eoieB 
as the cabbage louse, *'cabbage worms," flea-beetles, and the diamond- 
back moth to contend with. In the District of Columbia and nearby 
localities in Maryland and Yirgini>i the cultivation of these crops has 
been in a most precarious condition lor several years past, the most 
injurious species here being the harlequin cabbage bag and the cab- 
bage looper, Plusia braagioE, If the cabbages are not completely 
stripped to the midrib and larger sideribs by the looper, as happened 
daring the season of 1898, they are almost certain to fall a prey to the 
harlequin bug. I'ractically all of the cruciferous pests of the north 
also occur here, as well as farther south, and a host of other insects are 
usually present in fields of cabbage, horse-radish and the like and 
assist in the destruction of these crops. 

To add to this there is now the threatened danger of the introduc- 
tion from the South of a new and pernicious cruciferous pest, the cater- 
pillar of a small moth, which last season caused great injury in Oeorgia 
in the vicinity of Augnsta. 

INJUEY BY THIS WEBVOKM AT AUUU8TA, GA. 

Our first advice concerning injuries by this insect was received Sep- 
tember 6, 1898, from Mr. W. >I. Scott, State entomologist of Georgia, 
located at Atlanta. Specimens of the larvie and adults were received 
in alcohol with the statement that the species was doing considerable 
damage in the vicinity of Augusta, ''.u., to cabbage, turnips, beets, etc. 
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According to the report received by Mr. Scott tlirough correepond- 
ence witli persons at Augusta, tbe matore insect or motli lays its eggs 
in the heart of cabbage and other vegetables, and the larree soon after 
hatching spin a web and twist the leaves in toward the center inclosing 
themselves so that it is impossible to reach them with dry insecticides. 

Their first appearance was noticed in August, 1S97, and the species 
at present appears to be confined to that vicinity, although report of 
this or a similar species has reached Mr. Scott ii-om Wayeroas, Ga. 

On the 28th of September, Mr. S, L, Willet, of Augusta, seut speci- 
mens of the same larva, which is known locally as the webworm, with 
the accompanying statement that it had destroyed hundreds of acres 
of tarnips, collards, and cabbages. 

October 14 Mr. Willet sent additional specimens of the larvs and 
made the statement that this insect had cost the county of Kichraond 
$15,000 to $20,000 during that year. Writing November 26, Mr. Scott 
stated that the damage had been estimated by some sufi'erera at 
$50,000 for that county. 

About a day or two later we received from Augusta another lot of 
Bpecimeus from Mr. Scott, who wrote on the 19tli of the mouth that 
one grower at Augusta claimed to have lost $1,500 through the ravines 
of this insect. Soon after the plant comes up, he writes, these cater- 
pillars begin their work by eating out the bnd and cutting off the leaves 
new- the base. In the case of turnips they sometimes guaw holes in 
the top of the root. Three or four days after their work is first noticed 
an entire crop may be destroyed. The moths are obvionaly nocturnal 
in habit since they may be attracted by light at night, as our corre- 
Bpoudent ascertained by taking a lantern into an infested turnip field 
and in a few minutes capturing dozens which flew about it. 

lu an article written by Mr. Willet for the Augusta Chronicle of 
October 9, 1898, some new facts are added which are not mentioned in 
his letter. Under the aubhea*ling " The garden webworra," he says, in 
substance, that tlio larva after hatching spins a web over itself, leaving 
a hole for egress. From the protection aS'orded by this web house it 
feeds, retiring into the web when its hunger is appeased. As the larva 
grows it forms a larger web. This it spins either on the upper or the 
lower surface of a leaf. Three or four days saflice for the larvie to kill 
out a tnruip patch. 

One of Mr. Willet's friends was of the opinion that this species had 
been seen at work iu some other years previous to 1898, but that it did 
little harm until that year. This is undoubtedly the truth, but that 
correspondents who are not familiar with the diamond-back moth and 
the true garden webworm {Loj-ogtege Bimilalis) may not confuse these 
insects, it should be said that their larva; as well as adults are easily 
distinguished though both larvis have the habit of living in webs on 
their host plants. 

The parent moth lays her eggs in the bud and it requires from ten to 
fourteen days for theui to batch. In ordinary years tlie tender leaves 
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from tbe bnd have grown three inches or more by hatcbiog time, and 
the yonng larva floda itself not in the bud where it can do great harm 
bat three inches out on tbe leaf. There it spins its web, and as it 
remains there for some time before forming a second web tbe harm it 
does to tbe growing leaf is trifling. 

One reason advanced by Mr. Willet's friend for tbe severe injuries 
committed by this si>ecie8 in 1898, was that during the summer there 
were fonr or five weeks of almost daily rain. Young garden vegetables 
in that time made little growth and many yoaug roots rotted. As a 
consequence that summer tbe hatching larva was not three inches oat 
on tbe growing leaf but directly in tbe bud, which it at once devoured, 
thus destroying the plant. Injury was worse on tnrnips than OQ cab- 
bage, tliis being due to the slower growth of the former crop. Such 
vegetables as grew rapidly in spite of the rains were not serioasly 
harmed by this webworm. The gentleman whose theory we have just 
propounded believea that in years of forward good-growing plant 
weather there need be no great fear of injury by this insect. 

THE SPECIES IDENTIFIED, 

3ome of the captured as well as bred moths were received at this 
time, and later some of tbe moths issued in our rearing cages, begin- 
ing N'ovember 21, They have been compared with material in the 
If ational Museum and found to be identical with Hellula nndalU Fab,, 
as identified by both Professor Fernald and M. Hagonot. Tbe N'ational 
Museum collection includes two specimens labeled '* Texas, Belfrage," 
and the species was described from a single female, also &om Texas, by 
Dr. Hoist (Trans. Amer. Entom. Soc., vol. xni, p. 149) under the name 
Botia rogatalis. The type specimens were perhaps f^om the same source 
as those in the museum. Id any case these are all the available data 
regarding the occurrence of the species in Texas, and some slight doubt 
attaches to its actual capture in that State, or at least to its permanent 
occurrence there. 

in the museum oollection is a third specimen collected by Mr. D. W. 
Coquillett in Los Angeles County, Oal., in October of 1891 or 1892. 
Tbifl was supposedly taken at light in the city of Los Angeles, and it 
seems probable that tbe species is al»o introduced at that point.' 

One of the Texas-labeled specimens in the National Museum bears 
a slip in M. Bagonot's writing : "Does not appear to differ from Earopean 
type." 

This is obviously a Enropean importation and from the fact that we 
have never heard of its injuries until tbe present time, it would seem 
likely that it is a comparatively recent introduction. Its occurrence in 
two States, G-eorgia and California, may be due to separate iotroduotiou. 
Its known range in<;lndi's southern Europe and Asia. 

This moth is a member of the pyralid family, Pyraustidie, and the 
only American representative of its genus. It is, however, somewhat 
nearly related to the common garden webworm, Loxostege aimilali$ Go., 
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and the aagarbeet webworm, L. sticticalit Lion., injurious apeoiee of 
similar habita which have beea treated iu reports of this DepartmeDt 
ill rather recent years. 

BESORIPTIVE. 

The moth. — The motli is illnstrated at a of figure 12. It ia gray in color 
with the fore-winga marked and mottled as shown. The wing expanse 

is about five eightlia of an inch (IS to 21' ). The following teohnical 

description is copied from Dr. Hutst's paper (I. c. ) : 

I'alpi, bend, tburai, and abdomen fuscous; fore winga broken fuscous and fuscous 
cinereous; tlie basal space with a black spot medially, two white lines crovs tbe 
wings, the Hrst extra basal edged witb dark fiiscons, th<^ outer after the typical Botit 
pattern; adark brown spot annulate with white at renifoTni; adark brown enb- 
tTlangnlar a|>icAl patch, and a xnbtcrminal white line; miirginal line black, broken; 
hiod wini% even fuscous; beneath, lighter, lines obsolete, reuiform indistinct. 

The latM.— The full grown 
larva, figured at b and c of 
tbe accompanying illastra- 
tion, measnres a little up- 
ward of half an inch iu 
leDgthfbeingabout six times 
as long as wide. The form 
is subcylindrical, tapering 
toward each extremity, wid- 
est near tbe middle — the 
third, fourth and fifth ab- 
dominal segments, which are 
nearly equal. The general 
color is dull opaque grayish 
iiirB moth 1 ft.iarvft, lateral yellow or yellowisb gray, 

vtaWit, mnffcdorml Tiewi c(,pui«-»ll thrw limes uttt- gtriped With bfOad, SOme- 

what irregular brownish- 
purple, longitudinal bands, which extend from the second thoracic to the 
terminal or anal, segment. Tbese are briglit and conspicuous on the 
dorsal, and more feebly indicated on tbe ventral, surface. Tbe dorsal 
striites are five — a moderately wide medial one, a broader medio-lateral 
on each side, and a dorso lateral one, of about equal width with the 
median one, also or each side. On each aide below are two lateral 
lines, faint, and interrupte<l toward the ends of each segment; a similar 
ventre lateral line and a much fainter interrupted median line. 

The head is black and shining, tbe V-mark well indicated, tbe cervical 
or thoracic shield is shining light, somewhat purplisli, gray, and is rather 
variably marked with brown, which forms each sideof the median stripe 
of the second thoracic segment, two irregular longitudinal dark brown 
patches, darkest and widest toward the posterior margin. On each 
aide above tbe spiracle of that joint ia a shorter dark pat«h. N'ear 
this there are sometimes two or three stnall dark rouodeil spots. Tbe 
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spiracle of this segment is dark brown, the remainder being concolorons 
Titb the body. The thoracic legs are more or less iufascated, aud the 
prolegs are nearly coucoloroas with the venter. The entire snrface of 
the body is sparsely covered with moderately long yellow and light 
brown haire, proceeding from Bmall and ehiuiiig piliferoaa tubercles. 

The anal shield bears from ten to a dozen round purplish spots, the 
most posterior one the largest and standing alone, the remainder form- 
ing a snbcrescentic pattern. 

The length when in natural position at rest is abont 13'°"' and when 
extended IS*"™, the width being a trifle more than 2°°™ at the widest 
part. 

Tkepupa. — The pupa is moderately shining light yellowish brown io 
color and the surface is covered with.a light pruinose bloom. The eyes 
are dark brown, varying to black and the dorsum is marked by a median 
stripe. The contracted antepenultimate segmeub is noticeable. The 
anal segment terminates in two pairs of straight brown hairs. It is of 
rather robnst cylindrical form, measuring about three-teutbs of an inch 
(7.5""") in leugth and one-twelfth (2""") in width. The somewhat peon- 
liar outline of the abdominal segments is shown at d of figure 12. 

Transformation to pupa and thenco to imago takes place iu a rather 
compact cocoon composed of white silk, which iu the field is presumably 
spun between or upon the leaves of its host plant. Those before the 
writer measure about three-eighths of an inch (^■""') long and a little 
less than half that in width. 

FUBTHEB OSSBRVATIONS DESIRABLE. 

The egg is unknown and considerable remains to be learned of the 
life history of this insect, its full cycle of development, the number of 
generations produced each year, the stage and the place of hibernation, 
a fnll list of crop and other plants attacked by it, its predaoeoas as 
well as parasitic enemies, and other data of minor import. 

Reasoning from analogy we may surmise that the moths make their 
appearance early in the season aud that when the first brood of larva 
is hatched is the best time to attack the iusect with insecticides, as 
there are probably several, perhaps as many as four generations, pro- 
duced in the latitude where it is now located. Heuce it is of prime 
importance that this time be ascertained. 

PROBABILITY OF FUTURE SPREAD. 

From the ease with which this pest may be transiKirted as larva, 
pupa, or egg in heads of cabbage shipped from one place to another, as 
well as by flight of the moth, we can predict with a fair degree of cer- 
taiuty that its farther dissemination is only a matter of time. The 
present seat of its depredations will nudouhtedly become a center of 
ditfnsion, ftom which it will soon spread by flight to neighboring locali- 
ties and eventually, by tliglit from these points or by commercial 
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carriage, to other Gnlf and neigbboring States, «ad it is not impossible 
that in dne time it will gradually work its way northward from the 
Lower Austral region, in which it is now established, to the Upper Aus- 
tral. From the proximity of Augaata to the 3tate line of South Caro- 
lina its establishtnent in that Btate is already practically assured. 

It seems probable that this pest has come to stay, yet on the other 
hand there exists a possibility that it may suecamb, at least in a 
measure, to its parasitic and predaceoas enemies and to climatic condi- 
tions nnfavorable to its ftirther increase. Until we know more of the 
distribution of the species in its supposed native home in the Uld 
World *we can not speak with ^Msitiveuess of its probable future dis- 
tribution in America, In any case, it is au insect that will bear close 
watching, and it is to be hoped that all who have the opportunity to 
assist in these observations will not fail to do so and to keep this 
Department apprised of developments. 

NATURAL ENBMItS. 

The natoral enemies of cruciferous insect pests are of considerable 
value in keeping their hosts in check, and some dependence must be 
placed upon these agencies in restraining the undue multiplication of 
this webworm. 

In spite of the short time that we know of its occurrence in tfais 
country, we are already certain that at least one natural enemy and 
probably two are at work in decimating this pest. One of these is 
the Tachina fly,' Exoriata piste Walk., which has been reared from the 
caterpillar of Hellula undalis at this ofiice. The first example of this 
parasitic fly issued October 27, 

A very abundant parasite reared with this species is the Icbneu- 
monid, Limneria tibmtor Or. It was reared from the latter part of 
October until the last week of December. It has not been positively 
ascertained to prey upon this larva as it is a well-known enemy of the 
diamond-back moth, Plutella cruci/erarum, which was also present iu 
smaller numbers, but as it is also known to attack the cabbage looper, 
Pluaia brasgiav, 'iiud Mincola indiginella, it seems probable that it is in 
reality an enemy of this webworm. 

REMEDIAL MEASURES. 

The logical remedy for this webworm is one of the arsenites, prefer- 
ably Paris green, applied in the form of a spray, at the rate of about I 
pound to 120 to 160 gallons of water, upon the first appearance of the 
larviein the season and as often thereafter as the occasion may justify. 

From what we alrt^ady know of the life economy of this insect it is 
obviously a difhcnlt species to successfully combat. The fact that the 
larva; live in more or less complete concealment in webs which they 
form ui>on their food plants, and from the further fa<tt that there are 
undoubtedly several geueratious produced during the season, it follows 
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that tbe oloaest observation vill be necessary to keep it in sabjeotion, 
tbat the application of poisons may be made at the proper time and 
not when too late to be of sabstantial valae. 

Id addition, it will be a wise precaution, as we have advised our 
uorrespondentB, to destroy every bit of vegetation which remains in 
the gardens or fields which this insect infests after the crops are 
harvested. This woald inclade the complete and prompt destruction 
of cabbage stalks and similar refuse material, and the raking tip into 
piles of all other debris, including weeds, and setting fire to them at 
once and without waiting for them to dry, by adding straw, dried 
leaves, or other material which will aid in their ignition. 

It is not improbable that if the earnest cooperation of farmers and 
track gardeners of Augusta and vicinity with the State authorities 
could have been obtained this pest might have been stamped out, but 
ander the present circumstances it ia likely that this insect will be 
troublesome again next year and in tbe future, and that it will spiead 
to neighboring localities and thence throughout the South. 

ITOTBB ON THB OAKDBN FI.ZIA-HOPFIIB. 

(Haliioitt uhleri Giard). 
EEOBNT OOCUERBNOBS. 

In very recent years a minute black bug of the fiunily Oapaidse, 
known in collectioas generally as HalHcus bractatut, has been tbe occa- 
sion of more or less retiorted injury to beans and other vegetables, as 
well AS to a variety of other plants. 

Jnne 29, 1895, Mr. James A. Turner, a florist of Salem, Ohio, wrote 
that this species, specimens of which were sent, was very destrootive 
to smilax in his greenhouse. 

August 5 of the following year Mr. 0-. M. Dodge, Louisiana, Mo., 
sent specimens with the accompanying information in a letter of that 
date that this species was troublesome that year, when it for the first 
time came under observation. It was first noticed on late potatoes, 
where individuals were present in great plenty. The effect of its work 
was to turn tbe leaves a pale sickly color. It was also observed to be 
working in clover, a small piece adjoining the ]>otato pateh being so 
drained of its juices that the new growth after being first cat looked 
wliite at a little distance. It was also stated te have injured tematoes 
and com. A number of other vegetables were attacked to a less 
extent, bnt by way of partial compensation the bugs also fed abun- 
dantly upon the wild horse nettle, Solanum carolinense, and on Tpom<ea 
purpurea,or an allied 8{>ecies of wild morning-glory. By later mail our 
corresjmndent sent leaves of red and white clover, Ipomoea and pump- 
kin, showing work of this species, but the statements ma4.1e in the 
previous letter that corn, potatoes, tomatoes, and horse nettle were 
also affected needs confirmation. This ia especially true of com, as it 
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voold be aD easy matter to mistake one of the flea-beetles of the geniiB 
Chffitocnema for this bug. PerBOoally the writer is inclined to believe 
that the other plants mentioned are trae food plants of tliis species, as 
he has fonnd it in considerable abaudance on egg-plant in the Ticioily 
of the District of Golnmbia, and Mr. (3. W. Mally has observed it also 
feeding on gionnd cherry, Phy»alis pubeseena, plauts of the same botan- 
ical family, the Solanacete. 

During the season of 1897, from the middle of July until about the 
middle of September, this species was noticed in abundance by tJie 
writer at Kensington and Ntaiaball Hall, Md., on beans, peas, and cow- 
peas, but most abundantly on beans. At this latter date specimens 
were brought to this office by Mr. B. Ballnff from the flower garden 
attached to the Kxecntive Mansion at Washington, with the report that 
these bags were injarioas to several plants, particularly chrysao- 
themams. 

During 1898 word was received &om Mr. 3. F. Collins, curator of the 
herbarium at Brown University, Providence, R. I., under date of 
August 14 that the^e bugs were found in nnmbers on a lawn at that 
place. The grass was apparently dead, and brown patches, in some . 
oases nearly two feet across, were conspicuous and believed to be the 
result of the work of this insect. 

LITEEATUBB, 

The economic literature of this insect is limited. The species was 
originally given the name Halticvs minutua MS. by Dr. Ph. It. Uhler 
(E. A, Popeuoe, Rep. Dept. of Hort. and Ent. Exp. Station Kansas, 
Sec. Ann. Bep. 1889 [also liul 10, Dec, 1890], p. 212, PI, ik, figs. 10, 
11, and 12); and although the epecies was figured and briefly described 
by Professor Fopenoe under that name, the technical description does 
not appear to have ever been published. Unfortunately, the specific 
name minutue is preoccupied, a species having been described as 
Salti€u» minwtug Beat, from three winged females found at 8ingai>ore, 
Malay Archipelago (see Giard's article, Soc de Biol., Compt. Rend., 
1892, 9 ser., vol. IT, pp. 79-82). In accordance with a well.established 
rale in the case of preoccupied names, M. Giard proposed the name 
Salticm «fc?«-t for the American species. 

Dr. Uhler, in a paper published in the Proceedings of the Entomo- 
logical Society of Washington (vol. ii, p. 378, June, 1893), contributes 
some notes on this insect, mentioned as Halticus nhleri Oiard. From 
this the following paragraph is quoted : 

This species is now known tu be widely distributed in the United States, and in 
many localities of Maryland, Virginia, and Pennaylvania it is extremely abondant 
upon oabbages in the gardens. It baa been fonnd a few times by the writer npon 
burdock, Lappa major, in tbu neighborhood uf Italtimore, The leaves of this plant 
were almost covered by tbe great numliei' of these little tiea-like hoppers, which 
Jumped oCT into the sarrouniling soil upon the lightest approach of the collecting 
net. It occurs folly winged in July, but the greater number of the females appear 
in the unfinished state, which preserves the mote robust and convex figure, with tiw 
short *nd completely corioceons wing covers. 
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Onr flret ecoiiomic account appears to be tbat, previtrasly leferred to, 
by Professor Fopenoe, ia which he mentions this species and AgallUuteii 
bractattu Say, in connection with their iiyury to beans in Kansas. 
They were observed dorin; the season of 1890 — 

living in grekt nombere on tbe underside of tlie leaves of the garden bean, punc- 
turing tbe tissnes and sacking the sap, and bj' these panotores oaosing the death of 
tho tiMQOB in Bmall, irregular patches that appear upon the npper surface of the 
leaf as white spota. Theae two speoies are so nearly alike, so far as habits are con- 
coned, that they may be noticed together. They operate moBtly near the ground 
and upon weak, low-growing sorts. They sometimes do appreciable injnry to the 
plant. The insects of both species ate able to Jump many times their own length, 
and when disturbed they hop from the leares like flea-beetlea. They have also 
been observed to feed upon red clover in the manuer and with the effect described 

Daring the season of 1896 this species was the occasion of consider- 
able iiijary to red clover and some other plants in the State of Ohio, 
and was so reported by Mr. F. M. Webster (see Bal. 6, n. s., Div. Ent., 
Dept. Agric, p. 68; Ent. News, vol. Tin, pp. 209, 210). 

In the Annaat Report of the Entomological Society of Ontario for 
1896 (pp. 83, 84) Mr. Webster also has some remarks on this species 
and its supposed mimicry of Cktetoenema parc^unctata, which also 
occors on red clover. 

Id the article ftrst qnoted tbe species Is stated, on the aothority of 
Mr. C. W. Mally, to have been found also feeding on encumber near 
Cleveland, and to occur in Iowa. Particular attention is called to the 
tact that farmers, "without a single exception,'* call these insects Ilea- 
beetles, an error which is excusable when we consider the close resem- 
blance of the saltatorial and wingless females to species of Cheetocnema 
and Epitrix. In the second article, which bears the title '^Balticua 
braetatua Say," and which is illustrated by a plate of two figures of 
wingless and winged females, some additional f^ts are given, includ- 
ing a long list of food plants. Unfortunately, Mr. Webster has desig- 
nated his fig. 1 as tbe male, an error which becomes readily obvious 
when comparison la made with tbe illustrations accompanying this 
article. 

The illustrations famished by Professor Fopenoe in all probabUity 
represent the two sexes, male and wingless female of one species, an 
opinion which has already been expressed by Mr. Webster, and one ia 
which Mr. Otto Heidemann of this Division, who has made a specialty 
of the OapsidsB, folly concurs. 

DESCBIPTtVX. 

Say's species, originally described by him as Capgua braetatug, and 
evidently drawn &om the winged female (Complete Writings, Lee. ed., 
ToL I, p. 348, 1869), differs from the form under consideration so far as 
has been ])ointed ont only in size, the former being the larger. In spec- 
imens b*^fore the writer of the brachypterous female of both species, 
braotatut measures about 3 to 2^"'°> in length, while ukleri is bat little 
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more than half that. The color of all forms is Bhiuing black, the lighter 
portioBB of the antenniv and legs shown in the illustration being pale 
yellow. The hemelytra are ornamented with rather sparse scale-like 
tofts of yellow hair, arranged as in the illnstratlon. Tliese are readily 
detached, and hence apt l:o be wanting in old dried material. The 
dimorphic brachypteroas or wingless female of uhleri is shown at a, 
the winged female at h, and the male at c. The tme male, as identified 
by Messrs. Uhler and Heidemann and verified by specimens captured 
incoitUjis mnch narrower and shorter than the full- winged female, and 
the heinlytra are sabparallel, not roundly oval as in the female. The 
front and middle femora are yellow, whereas the female has the femora 
with only the knees yellow or dall whitish. 




DISTRIBUTION. 

The following localities are known for this species : Grimsby, Ontario, 
Canada; Holderness, N. U. (Heidemann); Providence, K. I.; York 
C3ounty, Pa.; Vinelaud and Egg Harbor, N. J.; Fewark, Del. (Beek- 
with); Washington, D. C. ; Baltimore, Kensington, and Marshall Hall, 
Md.; Salem, Cleveland, and elsewhere in Ohio; Oobbs Island, (Heide- 
mann), Berkeley Springs, Ya.; Rock Island, HI. ; Iowa; St. Louis and 
Louisiana, Mo.; mountains of I^orth Carolina; Orange Springs, Fla.; 
Biley County, Rans.; American Fork Canon, Utah.' 

1 "IfalticHi braclataa S»j" is recorded from Msuitou and Colorado Springs, Colo. 
(Qillette and Baker, Bull. 31, Agr. Expt. Sta. Colo., p. 46). 
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Of tbe localities above gtveo, alt except those personally credited or 
represented by specimens have been previoasly recorded and credited 
by Dr. Ubler (1. c.) and others or have been meotioDed in the preceding 
pages. The above localities show a diatnbation which ranges from 
what is known as the Gulf strip of the Lower Aastral life zone to the 
Boreal zone. There are no reasons for the belief that this species is 
other than native to this country. 

ADDITIONAL FOOD PLANTS. 

In addition to the food plants already recorded, the following are 
given by Mr, "Webster (1. c), based on Mr.Mally's observations: .Prickly 
lettnce, Lactuca gcariola; ragweed, Ambrosia artemigitefolia; white 
vervain, Verbena urticcefolia; narrow plantain, Plantago lanceolata; 
J*, rugelii; selfheal, Pninella vulgaris; smartweed, Polygonum hydro- 
piperoidea; mares tail, Erigeron canadenae; thistle, Cardaua lanceolatut; 
sticktigbts, .Widens sp.; low mallow, Malva rotundi/olia; yellow sweet 
clover, Melilotua officinalis; sonr grass, Oixalia slricta; Aster sp. ; crab 
grass, Panicum sanguinale. 

THE LIFE HISTOEY NOT WELL KNOWN. 

This species, like many other injurioas forms, is subject to consider- 
able tiactnation in nambers in different seasons. Daring 1898 it 
was extremely rare in the vicinity of the District of Golnmbia, only a 
few specimens being found when sought for on clover, which appears 
to be one of its favored host plants. It practically disappeared late 
in September, as no bugs could be found when sought for in early 
October. 

Mr. Heidemaun has observed this species (principally on red clover) 
in the District of Columbia as early as May, but it may occur somewhat 
earlier, and he has expressed the opinion to the writer that there arc 
probably two generations in this latitude. He also inclines to the belief 
that injury to potato and similar garden crops is usually in the vicinity 
of clover fields and apt to be the direct outcome of the cutting of the 
clover, which results in some instances in the practical withdrawal of 
the insects' natural food supply, thus forcing them to attack the nearest 
or most available crops. Mr. Webster has said that this species might 
hibernate in the iidult stage, although it would seem that it usually 
passes the winter in the egg; but this is practically mere conjecture, as 
no positive observations on these points which can lead ns to generalize 
with accuracy have been made. He has noticed its ocoonence in green- 
bouses and kept specimens of the adults living in the insectary at 
Wooster, Ohio, during the winter. From this it is not improbable that 
still another generation, if we can prove that two are produced out of 
doors, might be developed in a warm indoor temperature. 

As no common name appears to have become attached to this insect, 
the writer proposes that it be known as the garden fiea-bopper. 
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BEMEDIES. 

The most feasible method of treatment that suggests itself is thense 
of kerosene io some of its foi-ms. A spray of kerosene emulsion, as 
strong as the plant will bear without injury, would doubtless be effective 
in the destruction of the bugs in all stages, or they might be jarred 
ftttm the plants upon which they are feeding onto sheets saturated with 
kerosene or into pans of water on which a thin scum of kerosene is 
doating. 

For the mechanical method of treatment it would be preferable to go 
over the infested plants early in the morning or late in the day before 
dusk, when the insects are less active than in the bright sunlight. 

TEE IMBRICATSD SNOUT-BEETLE. 

{£piciiTii> imbriiiatni ^ay.) 

RECENT INJURY. 

Speeimens of this snout-beetle were received May 10, 1S98, from Mr. 
David Font, Garfield, Ark., with the information that they were very 
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destructive to strawberry plants, eating the leaves and afterwards tbe 
entire stem. They appeared in that vicinity about April 10. From 
material received at this time eggs and larvie were obtained, from 
which certain studies were made and the accompanying illustrations 
, prepared. 

There is at least one other record of this beetle being injurious to 
strawberry — that published by Messrs. Osborn aud Mally (Bui. 32, Iowa 
Agr. Coll. Expt. Sta., p. 395), Although the species, in its adult state, 
at least, is what is termed a general feeder, these two instances will 
serve to secure it a permaiieut place in the list of enemies to this fruit. 
From its wide distribution and its omnivorousness it has received 
freqneut mention in literature in spite of its being only periodically 
destructive, and only in the adult condition so far as known, shice the 
time of its first notice as an injurious insect thirty-five years before 
the time of the present writing. 
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DESCRIPTION OF THE 8PECIBB; DISTBIBfTIOH. 

The imbricated Hnoab-beetle, as its name indicates to the stadent of 
entomology, is a member of the snperfamily Bliynohopbora, the weevils 
or snoat-beetles, and of the family Otiorbynchidfe, or ahort-snonted 
weevils. 

The beetle. — The beetle was first described by Thomas 8ay in the year 
1824 (Joarn. Acad. Nat. Sci. Phila., vol. iii, p. 317), from Arkansas, as 
iAparv8 imbrieatut. It is one of our largest weevils, measuring; from 
about three-eighths to nearly half an inch in length, and is of the gen- 
eral appearance indicated in the flgnre at a and b. The body is covered 
witb minate imbricated scales (whence the insect's name), the lighter 
portions appearing as brownisb gray, the darker as light brown, the 
latter arranged on the elytra in bands, as shown. The head is pro- 
longed into a rather short, broad snoot, with elbowed antennae, and the 
elytra into a point, as shown at b. 

Dutribution. — ^This is a widely distribated species, occnrring in most 
of the States, except the more northern ones, east of the Bocky Moan- 
tain range. In the Boreal zone it does not appear to be represeuted, 
and in the transition rarely, if it occurs there at all 

The following list of localities is taken from divisional and pablished 
records, from material in the National Museum (which includes the 
Habbard and Schwarz collection) and in the writer's collections: New 
Tork City (vicinity); Camden and elsewhere in New Jersey; Newark, 
Smyrna, Felton, Del.; District of Columbia; Baltimore, Locust O rove, 
Md.; Strasburg, Oaktowu, Herndon, Bosalyn, Falls Church, Ya.; 
Madisouville, Stillwater, Tenn. ; Horae Cave, Ky.; Garfield and else- 
where in Arkansas; Agricultural College, Mich.; Cramer, III.; Iowa; 
Louisiana; Sedalia, Hallsville, and elsewhere in Missouri ; Tonganozie, 
Clay County, Kans.; Stillwater, Okla.; Catoosa County, Oa.; Cypress 
Mills, Columbus, New Brauufels, San Diego, and elsewhere in Texas; 
New Mexico; Colorado; Wasatch, Utah. 

Tke egg. — Elongate, more than three times as long as wide, somewhat 
variable in outline owing to close deposition, snbcylindrieal, sometimes 
slightly curved on one side, broadly rounded at each end; surface 
smooth, shining, with no apparant sculpture; color light dull yellow, 
becoming snbtraualuceut, first at base and afterwards at apex; oon- 
sistency rather firm, being readily de^hed from the surfaces of deposit 
Length: 1.50 to l-eO"""; width 0,48""°. 

The egg is figured in outliue at e of the accompanying illustration,/ 
showing an egg mass. 

The newly hatched larva. — The young larva when first hatched is 
uniform whitish yellow and no ocelli are visible, bat the color deepens 
in a day or two, the head becomes honey yellow, the thoracic shield 
becomes evident and apair of ocelli placed as shown in the illastration 
{c and d) may be plainly seen on each side. The month-parts also 
become darker, the tips of the large, prominent mandibles showing 
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dark brown in color. The entire body, iDcIuding the anterior portion 
oftfaehead, is sparsely covered with whitish pabesceuce. The head 
is retractile and there are no signs of legs, but in their place each thor- 
acic segment bears on its ventral surface a pair of rather strong bristles 
which are evidently of assistance to tlie larva in crawling. In the 
contracted position assumed upon death the larva measures about 
1.5'"'°, the diameter being abont one-third as much. 
The mature larva and the pnpa are unknown. 

LITBEATUBE. 

The first notice of this species published was by the veteran economic 
entomologist, Benjamin D. Walsh, who gave an illustrated account of 
it in the Prairie Farmer of July 18, 1863 (p. 37), based on the state- 
ment of an Iowa correspondent, who wrote that the beetles were "doing 
great injury to apple and cherry trees, as well as gooseberry boshes." 

In the year 1871 the late Dr. Eiley published iu his third Missoun 
Report (p. 68) a short note on this species, drawing attention to the 
iact that the beetle is quite frequently met with on diS'erent fruit trees, 
doing considerable injury to the plants mentioned by Walsh, in gnaw- 
ing the twigs and fVuit. He stated, that the species is a native of the 
more Western States and found much more commonly in the western 
part of Missouri, in Iowa, Kansas, and toward the mountains, than on 
the " eastern side of the great Father of Waters." 

The species nest attracted attention in 1879, receiving mention in 
Professor Oomstock's annnal i-eport as entomologist of the Depart- 
ment of Agriculture in that year (p. 219). Beetles were received 
June 1, 1879, from Madisonville, Monroe County, Tenn,, with the 
remark that they were injuring onions. Union stalks accompanying the 
communication were riddled with boles gnawed by the beetles. Later, 
a report was received from Sweetwater, in the same county, that these 
beetles had injured a field of 2 ai^res of onions, one-fourth of the crop 
having been destroyed. The beetles were stated on the authority of 
Mr. ThoH. G. Boyd to have made tbeir appearance on early vegetables 
as fast as the crops came up. They were noticed upon onions in Febru- 
ary and were reported to have destroyed radishes, cabbages, beans, 
watermelons, muskmelons, cucumbers, sqnashes, corn, and beets. 

The following year the species was reported by Dr. Biley to have 
been received from Felton, Del., with the stiitement that it was "de- 
stroying early cabbages, eating the leaves and sucking the juice from 
the stems." The fiict was also brought forward that this species was 
quite injurious to corn in 1873 (Amer. Ent.,vol. Ill, p. 200). In the 
annual re|)ort of tliis Department for 1881 (pp. 300, 301) the same 
writer also treated of this beetle somewhat at length, but without 
adding any new facts worthy of mention to what has been previously 
reported. 

In 1883 Prof. S. A. Forbes found this species feeding on red clover 
blossoms (12th Bept. St. Ent. 111., p. 101), and in 1886, in a paper before 
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the AmericaD AsBociation for tbe Advancement of Scieuce, mentions 
its feeding on pear leaves. He also a&certaiped that the insect laid its 
egga (in confinement) on leaves, concealing them by gamming the 
leaves together. Later, in 1890 (16th Rept. State Ent. 111., p. 70), be 
demonstrated by experiment and disseotion that the species feeds Ireely 
on grasses. 

Brief mentiqn of attack on the foliage of frnit trees at Herndon, Ya., 
in 1887 was given in Insect Life (vol. I, p. 59). 

In 188!* Dr. Clarence M. Weed gave an account of this insect (Ann. 
Bept. Ohio Agl. Ezpt Sta. for 1888, pp. 167, 168), together with an 
abstract of a letter from Mr. J. P. Coulter, of Cramer, HI., who reported 
its abnndauoe on potatoes, and that it was "fully as destructive as the 
Colorado potato beetle, from its habit of cutting off the stalks, with 
their soft, undeveloped leaves." 

Injury to young apple trees was reported in 1891 from Stillwuter, 
Payne County, Okla. (Insect Life, vol. it, p. 77). 

In tbe Eighth Annnal Report of tbe Kentucky Agrioaltanil Experi- 
ment Station for 1895, Mr. H. Garman mentions reported occurrence of 
this species on strawberry at Horse Cave. Ky,, April 30, of that year. 

In Colman's Bui-al World of Jane 6, 1896>(p. 177), is a short notice, 
consisting of a letter of inquiry irom a correspondent in Hallsville, Mo., 
aud answer by Miss M. E. Murtfeldt. Specimens of the beetles were 
received by the latter and identified as this species, and the report was 
given that tbey were found in somenumbers on yonug pear and apple 
trees. 

Several other notices than those above mentioned have appeared in 
regard to iiganes by this insect, but as tbey add but little to our 
knowledge of the insect's habits, tbey need not be quoted here. 

DIVISIONAL AND PEESONAL NOTES. 

Among divisional notes other than those published and previously 
mentioned are records of tbe receipt of this !ii>ecie8 from various cor- 
respondents, among which may be mentioned tbe following (all com- 
munications were accompanied by specimeiis of the beetle) : 

May 6, 1891, from Mr. H, J. Lamb, Stillwater. Okla., destroying young 
growth of apple trees. April 24, 1893, Mr. 'f heo. Pergande found 
between the terminal leaves of Cassia marilandica growing on the flats 
between the canal and the Potomac River above Georgetown, D. C, 
two batohes of eggs belonging to this species. The leaves were glued 
tightly together with the eggs between them in the same manner as is 
always observed when eggs have been obtained in confinement, being 
placed more or less regularly in rows. April 26, 1895, the beetles were 
reported in a raspberry patch near Strasbarg, Ya. May 13, 1896, from 
Btark Brothers, Louisiana, Mo., found on apple. May 19, 1896, Mr. 
H. E, Beokwith, Ifewark, Del., reported that tbe beetles were feeding 
on plum and peach near Smyi'na,Del. June 1,1897, from Mr. T.J, 
1389^— So. 19 5 
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Bhallcrop, Locust Grove, Md., who Btated that the beetles were iiijaring 
tomato plants at that place. The beetles were taken May 17. 

The writer has uoticed on various occasions the abundance of tbis 
beetle oq the leaves of young locust and blackberry, but particularly 
on the former. Attempts to rear the epecies were unsuccessful, thoagh 
undertaken on two different occasions. Both Mr, Pergaude and the 
writer are of the opinion that the larvfB will be found eventually to feed 
chiefly at the roots of some leguminous plant and quite possibly on 
Cassia and perhaps locust, as the eggs were fonnd in nature on the 
former and the beetles occur cominonly on the latter wild food plant. 

The beetle possesses the habit of "playing 'possum" or feigning 
death, so prevalent in the rhynchophoroiis group, to a remarkable 
degree, dropping off its food plant upon the slightest disturbance, and 
remaining with its legs and antennte tightly appressed to its body tor 
some time before resuming activity. The writer has observed this 
insect in rather more abundance upon plants growing on sandy soil, 
and its colors harmonize witb the same upon which it drops. 

BQQ LAYING. 

A pair of this species received May 14, 1898, from Garfield, Ark., 
and sent us under date of May 10, were placed in a small rearing jar 
with leaves of strawberry May 16, and egg deposit ensued, as will -be 
ahovrn by the accompanying figures, each numeral representing a sep- 
arate batch of eggs. No eggs were found after May 24 until Jnne 3, 
the beetles coutiuuing paired and evidently copulating until that time. 
It is not imi>08sible, however, though hardly probable, that eggs were 
deposited during this time and escaped observation, as it was noticed 
that after the death of the male, which occurred June It, the female 
ji^iiuently turned over oueof the serratediKtintsof aleaf and cemented 
it so neatly to the leaf that it would not readily be noticed. In one 
case a nidus thus formed was cut by the weevil from the leaf. 
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Up to Juoe 29 the writer bad been under the iiiipreBsioii tbat ovipo- 
Bition occurred chiefly toward the close of day and in early moniiDg, 
and as a conseqaence qo effort was made to observe egg deposit. The 
rearing jar was asually inspected early each maming, although eoiue- 
times later, and tbe female almost invariably dropped from the leaf 
and feigned death in the asaal manner. On thin morning, however, 
she held her groand, and it was seen that she had jnst began egg 
deposition, a single egg having been laid, She had first joined the 
leaves together, and wbeu found had her ovipositor and terminal seg- 
ments extended between them.' 

This individual died July 7, having lived, to oar certain knowledge, 
an active life of fifty-seven days, in addition to the time before and 
daring hibernation. In this time sbedeposited eggs almost daily. It 
will be seen by the above flgnres that a total of 540 eggs were laid in 
this time, and it is probable that the entire qnota might reach as high 
as 600, as there is little doubt tbat egg laying had at least begun before 
tbe receipt of this iiidividaal and her partner, and dissection showed 
at least a dozen more eggs unlaid. Small masses of eggs, it will be 
observed, are rather the exception, the largest mass deposited being 
twenty-foar. 

Eggs that were laid May 19 hatched Jnne 3, or in fifteen days; 
another lot, laid at this latter date, hatched Jane 15, or in twelve days; 
and a third lot, deposited July 1, hatclied on tbe 11th of that month, 
or in ten days. The ditt'erence in time is, of course, to be accounted 
for by tbe difference in temperature, the last period being watmeet. 
All the eggs deposited were fertile. 

BEHBDIES. 

This weevil will yield to the same remedies employed against the 
Oolorado potato beetle — arsenicals applied either dry or in spray at the 
rate of a pound to 100 gallons of water; or the beetles may be jarred 
ftom the plants onto (Specially prepared cloths or other receptacles 
freely saturated with kerosene. 

THE BROWH FROIT-CEAPER. 

{Euphoria iada Liun.) 

This species was first observed during the season of 1898, on April 1. 

Two individuals, one a female, were captured soon afterwards and 

placed in a rearing jar with moistened sand, in tbe hope that a safS- 

cient number of the beetles would afterwards be obtained to warrant 

' In the depoaition of its eggs thJH speciHB resemblcB tlie parent of the apple-root 
borer, Ltplops hopei, an Aiistralifui weevil of deatructive propeusitit^H. This sp«i1ee 
is deeoribed by Mr. C. E^ench ( Hand bonk of the Destractive iDsecta of Victoria, 
pt. It, p. M) M Bsceadlng the braiiclii'H of the apple tree at night and with her legs 
folding the leavea together, fastening tb<-iu with a glutinous Hocretion; tben after 
depositing her eggs she holds the folds of the leaf together until tbe; stick. 
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experimeats. Oae beetle died in a few days, and as no more were 
ca])tnred no farther attention was paid the matter until May 31, when 
examlDation of the Bnad showed the presence of both eggs and larvie — 
six of the former and three of the latter. All of the remaining eggs 
had batched by June 2, wheo another had been deposited. From this 
lot the accompanying observatione were made and the descriptions 
which immediately tbllow were drawn. 

DESCRIPTIVE. 

The egg. — The egg is nearly spherical, resembling in miniatnre those 
of certain of the smaller owls. It is of quite firm consistency and 
elastic. The color, when newly laid, is perfectly white, and rather 
moderately polished, but with age this be<^omes darker gray and 
opaque. There is no visible sculpture. The size, when freshly depos- 
ited, is about 1.75""" by 1.50""", but by absorption this becomes, imme- 



c 



diately before hatching, about 2.65""" by 2,18"'", or at least a third 
larger. Ad egg is shown in outline at h of figure 15. 

The netcly-hntche.d larva. — The larva, when first hatched, is nearly 
white in color and moderately hairy. The head is dull yellowish, as 
are also the terminal jotuts of the legs. The mandibles are brown, 
becoming dark toward the extreme toothed tips, and, by comparison 
with those of Lachnosterna, are small. The general appearance of 
this stage is represented in the illustration at c. When extended at 
length, it measures about 4.5""" by 1.7""". 

The mature larva. — The larva when fully matured presents the appear- 
ance of d of the accompanying figure. It is far more robust than Lach- 
nosterna, the abdomen particularly being much swollen, white the legs 
areinuch shorter, tlie head smaller, and the mandibles le.ss prominent, in 
which respects it resembles Allorhina. Thespiraclesaie prominent, and 
in front of the spiracle of the first thoracic segment there is a yellow 
corneous plate of subtriangatai' outline. Upon attaining full maturity 
the larva reaches a great size; the skin becomes distended with the 
contents of the abdomen, which imparts to the lower moiety of the 
body a dull deep leaden hoe not indicated in the illustration, A larva 
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wbicb was measured when exactly 2 montfas old wan when extended 
26.5'"'° long and 9^"'^ wide, but wfaen it bad increased to its luaxiumm 
size it waH somewliat over SO*"" in length and 10°"" in width, being a 
little more than a third wider than loug. Before transformation to papa 
tbe larva shrinks to abont half its former size, and with the absorption 
and discbarge of the contents of tbe abdominal canal becomes light 
yellow in color. Tbe head is moderately shining deep honey yellow, 
with the lower portions darker, deep brown at tbe sutnres, the mandibles 
nearly black. The legs are lighter, as alao the protboracic shield. 

Thepupa. — The pupa is sutllciently well shown by the accompanying 
illustration (fig. 15, e) to obviate the necessity of a detailed description. 
It is light yellow in color and takes on a brownish tint before traasfoi- 
mation to adult, the elytral pads, legs, and mouth-parts being a shade 
darker than the other iiortions of the body. It measures about IS""" 
in length and 0""" in width at the widest part, which is near the middle. 

Transformation to papa takes place in a substantial cocoon, which is 
smooth and regularly oval within and rough and irregular on the outer 
surface. Tbe cocoon has a ])rotuberant spot on one side, probably tbe 
under surface, and due perhaps to tbe excess of fluid which is voided 
by the larva during its constrnctioo. The cocoons before me measure 
from 17 to 20""" in length and 14 to W""" in width on the oater surface. 
In transforming the larva pushes its shed skiu down into a bunch at 
the anal extremity. 

The adalt — The general appearance of the adult beetle is shown at a 
of the illustration. It is of robust form, with a triangular thorax. The 
ground color is brown; tbe thorax is nearly black, with a few yellowish 
markings toward the bai'e of tbe elytra; the elytra and scutellnm are 
light yellowish brown mottled with black markings arranged in a 
variable pattern, but usually approaching that shown in the illnstratioD, 
Nearly the entire surface, except the elytra, is covered with a coating 
of yellowish gray pabescence, which is long and thick on tbe under sur- 
face, particularly on the thorax and legs. Its length is from one-half 
inch to considerably more (12 to ii""], and tbe width is about five- 
eighths of an inch (7 to 8"'"). 

Tbis species occurs practically everywhere in the United States east 
of the Bocky Mountains, us also in Canada. It is most abundant in 
tbe North, its place in the South l>eing filled by other more nunieroaa 
congeneric insects of several species. 

OVIPOSITION, 

Tbe re<«rd of egg laying as observed is as follows : 
April, probably none ; May, niue; June 2, one; 3, four; 4, two; 
6, five; 7,' t; 8 to 10, t; 11 and 12, seven; 13, four; 14, thn-e; 15, one, 
when egg laying ceased, the beetle dying about tbe 19th. 

Dnring three days fmm llie 8th to tbe 10th this beetle was free in the 
office room, haviug escaped from the rearing jar in which she had been 
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couflned. On the 9tb a peculiar buzziug souud, aa loud as tliat of the 
largest bumble bee, was heard ue&r the windov, and agaiuoo the lOtb, 
vben the beetle was discovered aud returned to the jar. 

This individual had been supplied with ^trawbe^^ies, tbeoiily &uit 
available, but had uot partaken of these or of any food whatever. The 
eaud with which her rearing jar wa>4 supplied was kept moist, and 
a certain decree of nourishment mav have beeu furnished by this. 
Practically speaking, she lived eighty days without food, dnriog which 
time 36 eggs were dejwsitetl. UiKin diBsectiou of the beetle a large 
number of eggsiu different stages of development were found, upward 
of a hundred by estimate, but as decomposition had set in the exact 
number was not ascertained. 

HABITS OF THS LARTA. 

The valne of recording fVagmentary observations, if careful and con- 
clusive, is well exemplified in the case of the present species. The 
writer's first notes on the larva were the first to shed any light on its 
true habits, and were totally at variance with those previously con- 
ceived by entomologists. LeBaron, who wrote of this species in 1874 
{Fourth III. Kept., p. 91), was of the opinion that the larvae lived in 
rotten wood. The general impression (if naturalists was, I believe, 
that the larva fed upon rootlets of gmss and other herbaceous plants, 
while certain fow expressed the opinion that the larva was in some 
manner de])endent upon the friendly assistance of ants, this belief 
being based upon their known occurrence in ants* nests. 

The larva, as was tirst pointed out by the writer in volume Vii of 
Insect Life (p. 'JTJ), feeds, like that of the allied Adorkina nitida, or 
green June beetle, in manure and in rich soil containing an abundance 
of humus, and not upon the roots of grass and otlier herbaceous plants, 
as was previously supposed. The observations of the writer on the 
species referred to were made in July and August of 1890, and were 
interrupted as previously explained by an unlooked for absence. 

Mr. M.V. Sliugerland during the year 189U obtained \a,Tv:v. in manure, 
and succeeded inrearing the species and in making certain observations 
and descriptions of the same, the details of which have been brought 
together in an illustrated article published in the Canadian Entomolo- 
gist for March, 18!)7 (vol. xxix, pp. 50-62). 

Mr. Slingerland wrote that "the dull leaden hue of the body, due to 
tbe contents of the food canal, indicated that its food consisted of dead 
vegetalile mutter rather than living roots." There was no evidence of 
the larva having fed on the roots of living plants. 

Dr. J, A, Lintner, in his twelfth report as State entomologist of New 
York for 1890 (1807), page.3U, stjites that according to the observations 
of Botanist Peck larvie in manure were placed on a few hills of com in 
a garden, and that on the following day one of the bills was noticed 
to have been cut down as if by cutworms. Upon digging around 
tbe stalks two larva; of Euphoria but no cutworms were discovered — 
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evidence^ it was thougbt, that these grubs committed the iujury. 
Even though this were true, which is not probable, it would DOt con- 
flict with the statement that the uormal food of the larva is manure 
and hamas and the plaut-feedlug habit exceptional. 

Among the unpublished notes of the late Dr. Riley, made many 
years ago and on file in this Division, are some remarks which if pob- 
lislied earlier might have thrown some light upou the life habits of this 
specie.", or at least suggested what the natnral habits of the larva were. 
July 10, 1874, larvie which were afterwards reared to the adult were 
found to have eaten the balls of manure made by the common tumble 
duug beetle, Cantion Uevis, which happened to bare been placed 
in the same tin bos. Later balls of manure of the tumble dung were 
furriislied to these larvsB, which fed npon them. 

The other notes will be briefly mentioned in their proper place later 
on in this article. 

About ft score of the larvro of nearly the same age (some having 
increased somewhat in size from the small amount of nutriment which 
they had been able to obtain from the sand in which they had devel- 
oped ) remained after a sufficiency was preserved for permanent deposit 
in the National Museom collection. These were used iu experiments 
to determine the food habits aud injuries that might be effected by 
them. The experiments began June 37. One lot was placed iu a small 
pot with a small strawberry plant, another with a strawberry plant 
wliicb did not look particularly thrifty, and a third was placed in a 
rather large pot with manure and earth, and a fourth was placed on a 
patch of strawberries on the experimental plat. 

The sickly plant did not wholly recover, but the healthy one, when 
examined July 22, was tbnnd to be still sound in every particular. In 
both of these pots the lar^'ie had reached a length of a little over half 
an inch (14i"""). In the manure the larvie were much larger, having 
attained a length of nearly an inch (23"""). No evidence of the pres- 
ence of the larvie in the strawberry patch could be detected. 

Previous experience, together with these experiinents, although on 
BO small a Bcale, very conclusively prove that the larva of this species 
is not injurious except perhaps under the most exceptional circnm- 
stanceH, and that it feeds practically exclusively on humus and not 
upon roots, thus agreeing in its habits with the observations of Dr. 
Howard and others on the allied Allorkina nitida. 

The larvEB travel on their backs with equal facility to those of the 
latter species, but appear to possess rather less s|)eed; still, with tlie 
assistance of the rows of short stiff bristles on the dorsum, they crawl 
by nndulating motions with considerable rapidity. 

Of other points iu the life history of this species Mr. Slingerland 
wrote: 

Donbtleaa the beetles hibernate, bnt whether ef^g-la; ing taliea plftce Id Ml or 
spring is not fcnowD. The fact that manure piled in Augnat and October conCsins 
mauf nearly fUII-groiru grubs the next Jnne radiontes tiist tbe eggs ore laid and 
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bfttcb«d in the fall. Otlierwise the ^uba miiat develop very rapidly after hatching 
from eggelaid in the spring. ThereaeemBtabe one brood of the ioMot in theconrae 
of a jeat. 

All of this is trae except tbe anrmise ia regard to the egga being laid 
and hatched in the fall. Egg-laying probably begins aa early as the first 
of May, and perhaps earlier, which will account for the larvse being 
observed so well developed in June. The period of egg laying is, of 
course, variable. Eggs that were laid Jane 2 hatched on the 13th, or 
in eleven days. 

Prom larvae that hatched from the egg daring the third week of Jane 
a papa was obtained which would have transformed to beetle abont 
September 8. The period of the larvie under observation waa between 
eight and nine weeks from hatching to transformation to papa, and 
the pupa stage, according to Mr. Slingerland's observations, is aboat 
sixteen days; larviv that transformed to pup»: July 28, he says, issaed 
as beetles Augnst 13. These figures would, give a period of the life 
cycle from tbe deposition of the egg to the maturity of the beetle of 
about twelve weeks. 

Esperienee shows that the beetles normally, if not always, leave their 
pupal cells in the fall to feed, and that the species hibernates in tbe 
adult condition. 

FOOD HABITS OF THE BEETLE, 

Although this species is not injurious In its larval state, it is quite 
the contrary with the adult, but even here injury is probably often 
very much exaggerated, as the month parts of the beetle, as well aa 
those of other species of the same group of Scarab.'eidte, the Cetoniini, 
are formed rather for sipping or lapping of vegetable juices than for 
boring or chewing. The beetles feed inilifterently uixtn the sap which 
esudes from wounds in trees andajmn thejuiees of over-ripe or injured 
fruits or other succulent vegetable growth and upon pollen. Their 
active life as beetles is comparatively short in the fall of tbe year. 
They appear toward tbe end of August and tbe first of September, the 
date of appearance varying with locality ; but in a short time, a matter 
of abont two or three weeks, they cease feeding and enter tbe earth for 
hibernation. 

Owing to the large size of the beetles and their habits of congre- 
gating in immense numbers tbey are often the occasion of considerable 
alarm, and very frequent complaints of injury are received and are 
recorded of them. More often it is apprehension rtf danger rather than 
the actual injury which induces tbe fruit grower or farmer to write for 
information as to the i)rQbabi1ities of damage. 

The beetles have an especial fondness for the ears of ripening com, 
particularly sweet corn, and are often accused of boring into the husk 
to get at the kernels within. Peaches and apples are very subject to 
attack, and persimmons, tomatoes, an<l cotton bolls have been reported 
as being injured. 
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Iq some cases, accordin^i: to Dr. Otto Lugger (Second Annual Bep. 
ISnt., Stat. Expt. Sta. Univ. Miun. tor 1896, p. 27), tbe beetles Lave eateu 
oflf tbe flowers of apple, plain, strawberry, blackberry, raspberry, and 
otber fmits, and bave destroyed tbe male flowers of corn. Still another 
form of damage reported by Dr. Luggeris to apples and berries expoRed 
for drying. 

Tbe beetles also frequently attract attention tbrough their great 
nniiibers on frnit trees and choice shade trees. Often tbe beetles settle 
upon the Sower heads of golden-rod and thistle, but their occurrence 
on flowers is not bo noticeable as upon ftuits. 

Messrs. Osborn and Gossard have recorded some iuteresting obser- 
vatioDS and the results of experiments to ascertain tbe possibility of 
the beetles attncking ears of corn that are uninjured by birds or other 
insects. Beetles were taken in abundance on Ambrosia trijida, to 
which tbey appeared to be attracted by the ripening seeds, and con- 
fined in different lots with .ears of corn, the conclusion being reached 
that tbe beetles are capable of entering uninjured ears of corn for the 
purpose of feeding, but that the habit was exceptional and not liable 
to occur except in the event of a deficiency of more available and 
appropriate food. (Bui. 15, luwa Agr. Espt. Sta., Nov., 1891, pp. 
255-258.) 

Until recently this species has been known in literature as the Indian 
cctonia. It has also been called the << bumble flower beetle" and the 
"common hairy roaebeetle." In tbe note by the writer, previously 
mentioned, tbe insect for want of a better name was called " brown 
sap-cbafer." It has been a somewhat diiBcult matter to decide upon 
an appropriate name. The writer believes that, everything considered, 
" fruit- chafer " would be more fitting for thin class of insects, as it is by 
their injnry to f^nits that attention is most often called to them. The 
name of "brown froit-chafer " is therefore suggested for the species. 

NATURAL ENEMIES. 

The Ijtrvie are peculiarly hardy and evidently able to take care of 
themselves without trouble; still, although their life is so short, they 
are liable to infestation by the same insect and otber enemies which 
destroy the larvie of other sorts of white grubs. Of this number isan 
undetermined species of Tyroglyphus, which was found in a cocoon 
upon a pupa of the lot reared. Among tbe notes of Dr. Riley I find 
mention of a similar instance of the occurrence of Tyroglyphus, fonnd 
also ui>oo the pupa. The note is dated July 10, 1874. 

July 4, 189(i, Mr. E. A. Schwarz, of this Division, brought a few larvse, 
which were afterwards reared to this beetle, found under a atone at 
Berkeley Springs, W. Va., with which he noticed several sjiecimens 
of the larva of a species of Typhia, perhaps T. ornata, a well-known 
faymenopterous enemy of Lacbnosterna larvie. A Typhia larva is also 
recorded in Dr. Kiley's note.s as having been observed July 25, 1874, 
attached to a young larva of this Euplioria. 
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REMEDIES. 

Haad methods are about the only available remedies for the beetles 
when tbey occor in auffleient abattdaiice to be troublesome. The use 
of insecticides on ri[>ening fruit tbat is sooo to be eaten is practically 
out of the question. During the beat of the day, particularly in the 
bright sunlight, the beetles are active, bnt in tbe shade when feeding 
they can readily be captured by JarriDg them from the trees or other 
plants upon which they occnr into bags or nets. A tiimple screen of 
mosquito netting applied ovei' ilrying fruit will afford ample protectiou 
against these insects and others liable to be attracted. 

Fortunately, the species is one of many tliat are only periodically 
numerons enough to be troublesome, and therefore it is not au insect 
that need often be tbe cause of serious alarm. 

BIOLOaiC NOTES OV THE HAT BEETLE, LACHHOSTEBVA 
ABCTTATA SM. 

It isamatter of common knowledge that until within the last decade 
the common white grnb of the Northern and .Middle States was very 
generally believed to be the oSspriug of that species of May or Jnne 




ria.16 LachnotUmaareuala: a, beetle^ ft,pnpa; e. egg: d, 

iHTvA: f, Anal Begmeot of Mme ftom IkIoh. n. b, e, 
iMgKd (original). 

beetle known as Lacknosterna fuaca Prohl. About ten years ago, how- 
ever, chiefly through the studies of Dr. J. H. Smith,' it was ascertained 
that only the common Northern species of white grub belonged to L. 
f'luca, while tbat found most abundantly in the Middle tstates, and 
particularly in and about tlie District of Columbia, was an unde- 
scribed species, to which was given the uaine arcuata. (torn the arcuate 
process on tlie penultimate segment of the abdomen of the male be<.'tlc. 
A few years later » very careful and elaborate study of white grabs <>f 
certain species of Lactinosterna and of Cycloecphla immaculafa was 
carried on at Champaign, 111., by Dr. a. A. Forbes,- oHicial entomolo- 
gist of that State. Throagb tbe researches of the two entomologists 
mentioned and some others much has been gained that leads toward a 
more complete knowledge of these insects and their modes of life. 

'See liianit Ute. vol. i. pp. 1H0-1K5; I'roc. V. S. Nut. Mus., vol. xi, pp. 481-(i25. 
' EiglitMQth Rep. State Eotom. III. for 1801 oud l>m (ltJ94}, pp. 109-146. 
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THE ARCUATB MAT BBETI^B. 

( Larlmoilenia arataia 8m.) 

Since the piiblicatioQ of Dr. Forbes's reports on these insects the 
larvjt^ of our common L. arcuata have fre<iiient)y been sent to this 
ofilce, and we have been able to identify the species, at least approxi- 
mately, which, of course, was impossible before that time. 

To obtain fresh specimens of tlie early stages 
of this species for illustration and study, a num- 
ber of beetles were captured at the electric 
liglits of Washington City, placed In a Jar of 
earth May 25, 1898, and kept supplied with oak 
leaves for food. Eggs were not deposited at 
once, and in fact not until about the beginning 
of the second week in June, the eznct date not 
having been ascertained. The parent beetles 
died thefollowing week. Tbeflrstlarvse batched fio, n.-r«Ano.<mio o™«ua; 
on the night of June 23, and eggs were still ». "">'« f 1"p«. f™ frontoc 

* 1 &B nbovoi 6| right cllApnr, from 

hatching on the mornings of the 24tband 25th. m^. e.ienciuper: <f. veotni 

ohftractum of in»lB: r, geiJUl 

DE80EIPTIVE. .tractu™ of fpmiJe-'ll en- 

The following brief descriptions will assist ^'^ l'^'^J^I,'^" ^""^ '" 
with the illustrations in the recognition of the 

species in its different stages. It shonld be remarked, however, that, 
with the iMBsible exception of that portion of figure 16 lettered/, this 
illustration will apply almost equally well to all or nearly all of the 
seven species of Lachnosterna, formerly grouped in collections as/tuoa, 

Band now included in what is termed, for coo- 
jfJP veiiience, the^sca group. The specific dilfer- 
rXl ences between arcuata and futca are brought 
' ^ ' out in the illustrations of their sexual charao- 
o „* ters (figs. 17 and 18). 

The egg. — The eggs of Lachnostenia are oval 
when first deposited, but in their growth swell 
by absorption, aa has been pointed out by 
Dr. Forbes, to a larger size, becoming just be- 
¥ta. \s.~Laih7u>iirnM ftuan a. fore hatching more broadly oval or nearly 
mi.i« cjMi*r«. tnm ftont, 6, apberical. The eggs are subject to consider- 
TODtrni ciiancien of nuUe^ e, able vamition HI form and outline. l''ggS of 
K«Diuiit™itnreotrBinaie-iJi X. arcMota, just about t<) hatch, vary in width 
Sl^tT'^'""^"'"'' '" f™" '^ *o 2i""", and in length from 2^ to S--. 
When newly laid they are nearly white and 
ratber moderately polished, but with their growth they become darker 
and subopaqne. The surface is apparently smooth and without sculp- 
ture. In consistency the eggs are quite firm, strong, and elastic. An 
«gg is shown in outline, abont three times the natural size, at c, fig. 16. 
Comparison of the eggs of Lachnosterna uf difl'erent species with 
those of Bu])horia and Ligyrus shows a very close agreement in shape, 
color, and general appearance. 



icvGooi^lc 



76 INSECTS INJURIOUS TO GARDEN AND ORCHARD CROPS. 

The nexcly-katched larva. — Tbe larvfe when first hatched have the 
appearance shovit ia tbe illastration at d. From tbe first they rest ia 
the curved poslttoa assumed by the embryo in tbe egg, and when they 
attempt to move they do so chiefly by crawling in a clainsy manner 
apou their venters, and not npon their backs as is the case with Allo- 
rhiua and certain other Scarab:i;idu:. The newly batched larvie, as 
would readily be surmised from the variability in the size of the fully 
developed eggs, vary in size even before they have partaken of food, 
measnring, if extended, from 6 to 7'""' iu length and about 2°"" across 
the thoracic segments, which are widest. The head ia of course very 
large in proportion to that of the mature larva, being slightly narrower 
than the thoracic joints. It is white al. first but soon turns to the nor- 
mal color — dark yellowish. Tbe body is at first entirely white, the 
yellowish red pubesence or short hairs and the finer and longer hairs 
of tbe dorsum showing plainly on tbe body and toward the extremities 
of tbe legs. The mandibles are large and prominent, dark brown in 
color, becoming nearly black on the inner or catting surfaces. Larvie 
an der observation absorbed some nutrimc:it from the earth in which 
they were coDflned, which showed in a few hours through the thin skin 
of tbe abdomen. 

The mature larva. — ^The full-grown larva difi'ers but little in essentiiil 
characters &om tbe younger larva, save in the relative proportions of 
tbe head and legs to tbe body proper. It is beat described by the 
figure {see e). The absence of a large series of larvie of other related 
species renders inadvisable at this time an attempt at specific descrip- 
tion. The arrangement of the hairs on the ventral surface of tbe last 
or anal segment, as indicated at /, presents but little difference between 
this species and fusca as figured by Forbes, which is naturally to be 
expected when we consider their close relationship. 

yftc^ttpa.— What is true of the resemblance of the larva of this and 
related species is even more pronounced in the case of tbe pupa. N^o 
difl'erences between ttie pupiB of the funca group are known. The 
papa iy{arcuata, illustrated at b, is of the same white color as the larva. 

The beetle. — The beetles can not be separated from those of ftttca, nor 
in fact with positive certainty from several other related -species, by any 
tangible and constant characters at present kuown without examina- 
tion of the sexual organs or genitalia. The best-marked individuals of 
fH»ca have the elytra with tbe longitudinal ridges more strongly defined 
than is nsnal in arcuata; but this character is so variable as to be of no 
value whatever tor specific identification. The external or corneous 
portions of the genital organa, particularly of the male, present excel- 
lent and constant characters. This will readily be appreciated by 
anyone who has not alrea<ly had experience with this genus by a com- 
parison of tbe male claspers of arcunta, shown at a, b, and c of fig. 17, 
with those of fusca at a, b, and o of tig 18, together with the male 
alHloniiiial and female genital structure delineated by d and e, reBpeo- 
tively, of the same flgares. 
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Th« color of all the Lachuosternas of this group is shining, dark, 
mahogany brown, and the thoracic segments on their ventral surface 
are clothed with fine, long, silky pubescence. 

BEAKING BSPBBIMENTS. 

May 13, 1893, a coarse of experiments looking toward the rearing of 
this species and of other observations concerning its habits, and the 
remedies to be used against it, was undertaken at this Department, 
the work being in charge of Mr. Tbeo. Pergande, from whose noteti the 
following data have been gathered. At this time individnals of both 
sexes were placed in boxes containing growing grass, the beetles 
being supplied with oak branches bearing leaves for their food. Egg 
laying began June 8 and continued for several days. Jnne 19 the 
eggs began hatching, thus giving a period of at least eleven days. 
At a subsequent time an egg period was observed to be thirteen days. 
Observations were continned, with the resnit that on August 8, 1895, 
one larva transformed to pupa and on the 3l8t to the imago, which 
gives a pupal period of twenty-three days, or a total period of two 
years and flfty-one days fi-om the time of the laying of the egg until 
the issuance of the adult beetle, or nearly three years from the time 
the egg was laid until the appearance of the adult above gi-ound. 

INJUBIOUS AND OTHEB HABITS OF THE LABVA. 

Under this beading will be mentioned injury inflicted by both larvie 
and adults of L. arcuata. 

May 18, 1892, specimens of larvie of this species were received from 
Mr. H. Harrison, Leesbnrg, Loudoun County, Va., with report that 
they were doing great damage to vegetables, shrubs, and other plants 
in that vicinity. 

October 12, 1893, Mr. Pergande fonnd three imagos at depths of 
between 12 and 18 inches in dry soil, which be described as "almost 
as hard as rock." December 21 of the same year large numbers of 
larvai were found on the Department of Agriculture grounds during 
the removal of a pil6 of compost. They were at a depth of about two 
feet, and were all active and lively at this time, owing, doubtless, to 
the warmth of the material in which they were living. As has often 
been observed by those who have bad dealings with these creatures, 
three different sizes of larvie were found, indicating, as onr observa- 
tions above go to prove, a period of three years for the species. 

May 3, 1894, several hundred of these beetles were brought to this 
ofBce by Mr. D. H. Rhodes, landscape gardener of the national ceme- 
tery at Arlington, with the report that the species was doing very 
serious ii\jury to maple trees that had just been set out in drives and 
walks about Fort McPherson, which adjoins the cemetery. They were 
particularly ii^urious to sugar maple CAcer sacckarumj. The fol- 
lowing year the writer hiid occaxiou to visit the same locality about 
the same seasou of tlie year, and then learued that large numbers of 
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trees had been killed and were beiag destroyed at that time. Fort 
McPhersoQ stands at a distance of less than a quarter of a mile fh>m 
the wooded portion of the cemetery, aud ia surroanded by freshly 
plowed and graded grass land, affording the most favorable condi- 
tions for the breediug of Luclinostorna. In all there were about 40U 
trees upon the knoll about the fort. Mr. Rhodes stated that they 
were first attacked in 1892, aud that that year about 200 trees were 
injured beyond recovery and had to be replaced. The following year 
injury was such as to necessitate the resetting of 150 trees. The out- 
look ill 1894 was similarly unfavorable. Many of the iufested trees 
showed plainly the ravages of the May beetles, their work being jiartic- 
nlarly evident toward the tops of certain trees. In very many instances 
in addition to goaging out portions of tbe leaves these t>eetleB bad 
amputated the teiiderest leaves fi-om tbe petioles or footstalks. Oue 
form of injury particularly noticeable was the gnawing off of the 
opening leaf buds. 

By digging around the soft earth about the base of the worst io- 
fiested saplings, a considerable number of the beetles were secured. 
Under one little tree of about two years' growth that was badly defoli- 
ated no less than twenty individuals were taken. The beetles were 
most numerous within a few inches of tbe base of tbe tree, aud ha<1 
burrowed beneath the ground to a depth of only a half to an inch in 
most instances. 

June 17, 1896, a number of specimens of the larvie were received 
&om Mr. B. Olark, Perulack, Va., with the report that the species was 
destructive to the roots of tbe grapevine in that vicinity. 

In 1897 larvse were received from the Franklin Davis Nursery, of 
Baltimore, Md., with the statement, made under date of Miiy 13, that 
they were very destructive to strawberry plants, cutting frequently 
from si^ to ten plants in one place. J uue 11 a larva was received from 
Mr, S. H. Derby, Woodside, Del., who stated that the species was 
doing much damage to tbe roots of strawberry. July 15 we received 
anotber sending of larvie fh^m the Franklin Davis Nursery Company, 
all of about two years' growth, with the information that tbey were 
playing havoc with strawberry plants. August 5 Hon. George B. 
Eeezell, Keezelltown, Va., sent specimens, with the accompanying 
statement that they were extremely numerous that year and doing 
great damage to corn. A letter by the writer in reply, containing a 
somewhat detailed consideration of tbe remedial treatment used against 
"white grubs," was published in the Bockiugham Register, of Har- 
risonburg, Vs., for August 27, 1897. 

During 1898 the beetles of this species were reported, May 3, to be 
iiynrious to young birches in the District of Columbia aud to young 
English walnut trees in the suburbs. May 23 Mr. R. S. Lacey sent 
specimens, with the information that 110 of tbe beetles had been 
captured on a single EngliKh walnut on his plat^e near Wasliington, 
D.O. They liad uot troubled cither pecaus or native walnut trees. 
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HTBECT mniMiEB of white orubs. 

Of the insect enemies of white grabs tbe following parasitic and 
predaceouB speciea have been observed at this office. Although some 
of these insects were not observed attacking L. arcaata, they are all 
probable enemies of that Sjiecies: 

Ophion bifoveolatum 8ay, received July 24, 1S90, from Mr. F. M. 
Webster, Lafayette, Ind., with the report that it had issued from a 
rearing cage in which he had placed a lot of larvae of Lacbuosterna, 
probably fusca. Dr. Forbes mentions the rearing of the same or a 
related species ander uimilar circumstanoes at Champaign, 111. 

Pelecinwi polytvrator Dru. — Seen iu the act of emerging from its 
pupal envelope, which had been observed in a grab of L. gibboaa. at 
Champaign, 111., August 25, 1892, as recorded by Dr. Forbes. 

Crgptomeigenia theutis Walk. — In and among the 'dead bodies of 
adaltl.. inrersa a papuriam of this tachinid was found at this office 
October 28, 1892. May 23 of tbe following year the fly was reared. 

Eutrixa masuria Walk, was reared from the adult of L, arcuata col- 
lected at WashingtiOn, the parasite issuing March 12-23, 1895, 

Microphthalma disjuneta Wied. issued October 15, 1891, found in 
tbe skin of a larva of L. arcuata Augnst 12 by Mr. Pergande at 
Washington. 

The three species of Tachiuidse mentioned are all considereti, to- 
gether with their host relations, in Mr. Ooquillett's Revision of the 
Tachinid:e (Tech. ser. No. 7, Div. Hnt.), bat it is well to bring these 
data together in connection with the following observations on egg 
deposit, which occurs on the external surface of living beetles. 

At one of tbe meetings of the Entomological Society of Washington 
Dr. Howard exhibited specimens of an adult of L.fusca captured by 
him in June, 1897, in Qreene County, 14. Y., on the thorax of which 
were glued the eggs of some species of tachinid fly, probably one of 
the above or a related species. A specimen of L. inverga was received 
from Dr. H. Shaffer, Keokuk, Iowa, on the thorax of whlcli appeared 
similar eggs. On another species, L. micana Knocb., a single egg was 
discovered, placed on tbe middle of an elytron near tbe suture. This 
last specimen was received from Mr. B. E. Spivey, Sharon, Miss. 

DrasteriuK eleganii Fab.(t) — An elaterid larva, presumably of tbie 
species, was received August 26, 1897, from Mr. A. Moxcey, Penn Yan, 
'S. Y., with the statement that it had been found fastened by its 
mandibles to a grub of L. arcuata. 

Tetramorium ecBspitiim Linn. — There is also mention In our notes of 
17 larvie of L. arcuata, which were being used for ex)>erimentul pur- 
poses, falling prey to the household ant above mentioned, which killed 
and devoured them. 
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BEUEDIES. 

Ab vliite gruba pass the greater part of their lives oudergroand, 
often at a considerable deptli, it is obviously a matter of diflScatty to 
reacb them with insecticides. Gas liuie has been suggested for this 
purpose, and good results have been obtained agaiost certain forms by 
the use of bisulphide of carlion, kerosene emulsioD, and poisoned baits. 

The bisulphide and emulsiou remedies are, however, too ezpensive 
for employment on a large sitale. Of poisoned baits the braD-arseuic 
masb has been used with success against the white grubs of Alhrhina 
nitida by Col. W. Kives, as reported by Dr. L, O. Howard in Bulletin 
No. 10 (n. 8., Div. Bnt., pp. 27-28). 

Of other remedies are fall plowing, rotation of crops, and the free use 
of mineral fertilizers, such as nitrate of soda or kainit. 

Most domestic as well as many wild auimals feed freely u)>ou white 
grubs, and swine, chickens and turkeys are especially valuable as 
destroyers i*f these pests. 

In connection with remedies to be employed for the destruction of tbe 
grubs, it is also advisable to kill the adult beetles. This may be done 
by attracting them to strong lights, where they may be gathered and 
destroyed by crushing or by similar means. 

THE SPUTACH FLSA-BEETLE. 

(Disonycka jranlhomtltma Dttlm.) 
A NEW POOD PLANT. 

The unusual abundance in tbe spring of 1898 of the above-mentioned 
flea-beetle on tbe grounds of the Department of Agrinulture and else- 
where in the vicinity of the District of Colombia led to its special 
study, with the resulting discovery of a new food plant and the comple- 
tion of its life history, already so ably begun by Miss M. E. Uurtfetdt 
while special agent of the Division of- Entomology in 1889 (Bui. 22, 
Div. Eut., pp. T6-78). 

Observations began April 16, when a Dumber of the beetles were 
taken in the vicinity of the leaves of tbechickweed, Stellaria media, on 
thelawD of the Department grounds. Subsequently upward of a score 
of beetles were captured under a board placed for the purpose over a 
patch of chickweed, and still later larvi)>. were taken on the same plant 
and reared to maturity. Oviposition was first observed on the 17tb of 
April, but it probably began somewhat earlier, as this si)ecies is one of 
oar first spring visitors, appearing even as far north as central New 
York as early as the last of March in the first warm days of tbe season. 

Tbe following description of the egg and immature larva will (com- 
plete our knowledge of the life stages of tliis species, the mature larva 
and pupa having previously been described in tbe article referred to. 
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DBSCEIPTION. 

The egg. — The egg is snbcylindrical, aud regularly ellipCical in oat- 
liae, between two and one-hiilf and three times ai$ long as wide, oar- 
rowest toward the apex, where it is snbtnmcate, widest above the mid- 
dle, base rouuded. Color when newly laid, pale orange bnff, changing 
10 somewhat brighter orange later. The surface is rather feebly shin- 
ing and densely covered with minute pits grouped together so as to 
form, with the clear spaces between the groaps, irregnlar areas, of which 
the prevailing piittero is imperfect hexagonal. Between 28 and 31 
appears to be the number of rows of areas in the entire length of the 
egg. Length, 1.25 to l.-IO"""; width, 0.40 to 0.57""". 

The gronp of eggs shown enlarged in the flgnre at b illastratea also 
the manner of escape of the larva through n hole at one side. The 
sculpture is shown highly mag- 
Qifled at c. 

Eggs that came under ob- 
servation were deiiosited. usn- ^^ 
ally in groups of from 4 to 30, ^^ 
and in one case as high as 50, ^i^ 
on the ground and on bits of ^S^ 
leaves resting on the earth, all ' 

the eggs being placed on end 
closely but loosely togethei' in ^^^^(^ 
the same hexagonal order ob- ' a 

served in the arrangement of 
the areas of the egg, although -A 
naturally this order is less y 
regular. 

The larva. — When first Fio. 
hatched, the larva, as may be "" 
seen by comparing the figure ).■ 
at e with c, looks quite unlike "' 
the mature form. The tuber- 
cles which cover the body are somewhat more conspicuous, the head 
and legs are much larger in proportion, and the spines (see/) protrud- 
ing from the botly are very long, measuring nearly one third that of the 
body, including the tubercles. The spines are black at the base and 
nearly white toward their apices, which are capitate, like those of a()ni6 
other species of larvat in the iiost embryonic stage. The color is nearly 
uniform light gray, with a sliglitl.v pruinose surfa^'o, and the head, eyes, 
sutures of the legs, and certain other portions are darker. The re^l of 
some internal portions can be seen ttirongh the anterior portion of the 
body, the thoracic and first al>domiiial segmenta. The length, in the 
somewhat contracted i>ositioii which the larva assumes in death, is 
about 1.80"""; the width, 0.««""". 
13892— No. 1!> 6 
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The mature larva is figured at c. Iq life it is dull nearly uniform 
leaden gray in color, witb darker Lead and still darker brown mouth- 
pf^s. The length ia from 8 to 9""°, and the width 3 to 4'°". 

The pupa. — ^The pupa is of nearly the same color as the larva, beini; 
a little lighter. It is well illustrated at d. 

The beetle. — The adult beetle, shown Iq the illustration at a, is shin- 
iug black in color, sometimes with a green or bluish luster. The i)ro- 
thorax and abdomen are red in living specimens and reddish yellow in 
dried material, and portions of the legs and antennie are pale yellowish. 
This is not apt to be mistaken for any other commou sj^ecies. From ita 
nearest relative, J>. triangularis, it differs in the absence of the trian- 
gle of spots on the protborax, and from melHcolli'i by the color of its 
thorax and legs, those of the latter being bright blue or green and yel- 
low respectively. It measures a little less tliim a quarter of an inch 
(5.5--). 

DIBTEEBUTION. 

The distribution accorded by Dr. Horn, who furnished a more tech- 
nical description than the above, together with notes, in volume xti of 
the Transactions of the American En tomoliigicnl Society (1889, p. 209), 
is "from the New England States to Kansas and Florida." 

In the collection of the National Museum and that of the writer the 
species is represented from the following localities: 

Fitch burg, Mass., South Woodstock, Conn. {October 20); New 
York, Ithaca, N. Y,; Newark, Hudson County, and elsewhere in New 
Jersey; District of Columbia; Jonesville, Fortress Monroe, Rosslyn, 
Va.; Poolesvillc and Marshall Hall, Md.; Detroit, Midi.; Kirk wood and 
elsewhere in Missouri; Nebraska; Kansas; Florida; Columbus, Tex., 
Bear Paw Mountain, Mont., and Swift Current, liritisli America. It is 
recorded also from Mount Washington, N. H. (Bowditch); AJleglieny, 
Pa. (Hamilton); Buffalo, N. Y.; Iowa City, Iowa (Wickham), and else- 
where. This includes an area from the Lower Austral through the 
Transition to the Boreal life zone. 

LIFE HIBTOBY. 

Writing of this flea-beetle in her original article, Miss Murtfeldt 
says: 

This Bpaoiea seeiDB to be hat single brooiied, 08 do young Inrvic were to be fonnil 
after the first of June. Ab, however, the Bpinach beds were rooted out before 
midBammor in nil the gardeus in the vicinit;, I cnn not be quite lertain aboat 
this point, but could uot discover jt ou beela or iLuy of the native ChenopodJacefe. 

The beetles reared by the writer were kept feeding in conflnement, 
and in time laid eggs, proving that there are two generations produced 
annually in climates such as that of the District of Columbia. 

The duration of the egg stage was observed during hot weather in 
August. Eggs that were deposited August 11 hatched on the 18th, 
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and others laid on the 23d produced larvae on tbe 30tb, giving seven 
days as the ininimain period. It will probably be found tliat this 
period in cooler weather will be extended to nine or ten days, accord- 
ii>g to atmospheric conditions at the time that deposition and hatching 
takes place, and variation being natural in a species where oviposition 
practically extends tbronghout a season, Ovipositiou was actaally 
observed between April IT and the first day of Jane, and again in 
Jn)y, beginning on the 22d, and continuing through that month and 
Angost. 

The escape of the larva firom the egg takes place through a simple 
longitadinal slit on one side, extending from near the base to the 
center of the egg. (See flg. I9,b.) 

Larvie kept ander nearly natural conditions were obliged afber 
hatching to travel 2 inches to the stem of the food plant provided 
them, a potted Gheuopodiam, and at least 5 inches farther before 
reaching a leat^ As the larvie grow, the social tendency becomes less 
noticeable, and individuals may be seen here and there on a plant 
occupying a single leaf. A larva, as a rule, will remain on a leaf until 
it ia fnll of holes, the sizes of the holes increasing with the growth of 
the insect. Generally also the larvie teed on the lower tinrface of a 
leaf, but not exclusively. 

The gregarious habit of the larva is pronounceil from the first. 
Larvfe which hatched in close quarters in coufiuemeut gathered in a 
group on oue side of their rearing dish, and another lot which hatched 
out on cultivated Chenopodium traveled ftom one leaf to another, 
seldom being found singly during the early period of their growth. 

One lot of ten larvae, which was observed to hatch June 8, was kept 
rather closely contined and fed at first upon cliickweed and afterwards 
opon spinach leaves. June 18, or in ten days from the hatching of 
the eggs, about half had attained full growth, and on the 20th all but 
one had entered the earth for pupation. On the 27th two individuals, 
which we may call Nos. 1 and 2, were found to have pupated. No. 3 
pupated Jnne 28 about 4 p. m., and No. i transformed abont 11 a. m. of 
Jane 20, Nos. 1 and 2 were found to have issued as adult July 5, 
No. 3 died, and Xo. 4 transformed to a beetle July 5, being still uitcol- 
ored when first observed at 9 a. m. This last gives us six days as the 
duration of the pupal state, probably the minimum period, as the 
weather was extremely hot, the thermometer out of doors having 
passed the 100° mark during three days of this time. The first two 
beetles isi^ued daring a two days' closing of the oflSce, but it is certain 
that the date of iasnauee was July 3. 

It is more than probable, judging from the present experience with 
this species, that the duration of the larval stage varies considerably 
according to environment. An attempt to rear larvie, which hatched 
June 4, on the potted Chenopodium previously mentioned, Wiis not 
entirely successful, owing to the plant being disturbed. All of the 
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larvie were mnch slower in development, leadiDg a goinewliat preca- 
rious existence in traveling from oue leaf to another and in being com- 
pelled to slmre their food with the aphides which iiifestetl the same 
plant. It required till June '60, or twenty-six days, for one of these M 
attain maturity, and even at this time it was stunted wlien it entered 
Che earth. It isBoed as imago Jaly 12, having re<iQired about forty 
six or forty-seven days in its development from egg to beetle. 

On another occasion a colony of the larvte of this insect was fonnd 
feeding on lambsquarter at Kosslyu, Va., June 19, 1893, about half of 
them !it this time nearly full grown. One of the larvie observed later 
ceaae<l feeding for a day or two, and July 3 entered the ground, where 
it remained for several days more before asuuminir the pupa state. It 
was still in the larval condition July 7. The imago was formed Jaly 18, 
bnt remained in the earth till fully colored and hardeued, appearing 
above ground July 20. 

The pupal period in cool weather would probably reach as man; as 
nine days. Thus we would have periods in the life cycle varying as 
follows: Egg, six to nine days; larva, active period, ten to twenty-sis 
days; inactive period, six to fifteen days; pupa, six to nine days; 
entire cycle, about thirty to sixty days. 

Larvce were first observed to enter the earth for pupation as early 
as June 8, to transform to pupa; on the 14th, issuing as adults two 
weeks later. Individual beetles, presumably of the old or hibernated 
generation, were observed, though sparingly, as late as July 20, but as 
the earliest of the first new generation did not appear till the end of 
the month, there was no overlapping of generations. 

The beetles of the first generation, as previously observed, laid eggs 
for a second generation, beginning July 22, continuing through Angost 
until September 5. 

By the middle of September nearly all of the beetles of the first 
geueration were dead. 

A female with swollen abdomen was isolated Augnst 24. The next 
morning aihe had laid a mass of 35 eggs; next day she had deposited 
another mass of 34; August 30, a thtnl mass of 3(i; August 31, 38; a 
fifth September 5, and was still living September 19, She had depos- 
ited in this time about ISO eggs, but it is not known how many she may 
have laid previons to this. 

BIOLOGIC UTEEATURa:. 

The biologic literature of this species is limited. In addition to the 
record i^uoted there are two others of the occurrence nf this species, 
that published by Mr. Lawrence Biuuer in 1891 (Bnl. -*3, Div. Ent., 
p. 15), which reads as foUows : " Commou on beets and other chenopodi- 
aceous ])lants, the leaves of which it riddles wilh holes," and that by 
the writer the following year in which the occurrence of the beetles on 
AmarantuK spinonun is reconled (I'l-oi-. I'hit. Soc. Wash,, vol. il, p. 203). 
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NATUBAI. ENiiMIBS. 

At least ODe natnral enemy is known for tbis species. It is the 
tacliina By, Mj/poitena barbata Ooq., wliicli develops witliin the abdo- 
men of the adult beetle. It was first recorded by the writer as a jtara- 
site of this species (I. c, vol. iv, p. 78). Jane 15 the paparium was 
found, which had developed fVotn a larvii .jast escaped from a beetle. 
June 26 the fiy iseued, having passed eleveu days as a puparium, 

BBHEDIG8. 

The arsenites are suggested as the rational remedies for this species, 
the only drawback to tlieir use being the low growth of the plants 
infested. Paris green with Bordeaux mixture applied to the under and 
upper saiface of the leaves would serve as a remedy for both adults 
and larvie. Keeping clown the lambsquart«r of the vicinity would also 
prove a measure of value; but this would be a difScnlt matter with 
regard to the chickweed, 

BIOLOGIC AVS OTHER NOTES ON TEE FLEA -BEETLES WHICH 
ATTACK SOLANACEOUS PLANTS. 

In continnation of observations began in 1S97 on the biology of the 
tobacco flea-beetle (Epitrix parvula Fab.), and published in Bulletin 10 
of the present series (pp. 79-82), the following notes on that and other 
speviea of the genus are presented. 

THB TOBACCO FLBA-BBETLE. 

{Epitrix panula Fab.) 

Recent injuries. — Jnly 15, 1898, Mr. Francis Boaler, Huiitsville, Madi- 
son Oounty, Ark., sent specimens of this species and its work on a leaf 
of tobacco with the statement that the beetles were destroying tobacco 
OD his plantation. This tobacco was plimted on mountain land, sand 
rock soil, in ground which hud been in pasture six years. The land 
was plowed and then ridged. Our correspondent noticed that the 
beetles usually stayed on the under surface of the leaves during the 
daytime and became active about an hour before sundown. They some- 
times ate the leaves in such manner as to leave only the ribs and 
smaller veins. The ground was at thin time perfectly free from weeds; 
but it would SI em probable that a large namber of solanaceous plants, 
sni-b as Jamestown weed and nightshade, which we now know to he 
larval food plants, ha<l grown upon this land or in the immediate 
vicinity before the tobacco was planted. 

Later Mr. Boaler, writing under date of August 10, 1898, stated 
that the beetles had apparently been destroyed almost totally by heavy 
and incessant rains. It is not improbable, hnwever, Miat the weather 
at this time had driven the beetles into hibernation, perhaps a little 
premflturely, 
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July 20 of tlie same year, in the course of a clay's collecting of tobacco 
insects, Mr. F, C Pratt found tbis flea-beetle at College Station, Md., 
where it was by far tbe most abundant species, no otlier insects troub- 
ling tobacco in that vicinity. It was reported as slightly injurious 
the previous year in the same locality (W. G. Johosoo, BuJ. 9, n. a., 
Div. Bnt., p. 81). 

Jaly 29 Mr. T. G. Allen wrote of this siiecies which, in connectiOD 
with one of the other common species of Epitrix, either cucumeris or 
fuscula, was injaring the tobacco at and in the vicinity of Skipwitli, 
Mecklenburg County, Va. Be stated that for the past five or (tix years 
the crop had been very much damaged by these tiea-beetles and that 
they seemed to increase with every year. They were leported to make 
their appearance from the middle of July to the first of August, attack- 
ing first the bottom and afterwards the upper portions of the plant to 
the topmost leaves. After they have fed upou a leaf tor a while it 
becomes full of small dry spots and then of holes about the size of a 
pin point. When the leaf is cured it is poor and thin. At the time of 
writing he stated that he counted as many as 37 beetles on a single 
leaf. 

The life cycle, — A number of beetles were placed, July 21, upon a 
potted plant of tobacco that had been kept free from the attacks of 
this species, which had not at that date, so far ns observed, pnt in an 
appearance in the vicinity of the Insectary. The potted plant wa^t not 
examined until August 11, and then two pupie and one larva were 
obtained. The larva transformed to pupa August 12 and to imago on 
the 18tb, which gives twenty-eight days as the full life cycle period, 
presuming upon the deposition of the eggs ui>on the first day of the 
experiment, about which there is no reasonable doubt. The weather 
was very hot during this period. 

Uggswere obtitined but did not hatch in confinement. The minimum 
pei'iod is ]>robably the same as that ascertnined of the pupa, six days, 
which would afibrd by deduction a larval period of sixteen days. 

The following is a description of the egg: 

The egg. — The egg is of about the same length as that of E. futteula, 
but is narrower and elliptical ovate iiistend of elliptical oval, measur- 
ing about two imd a half times as long as wide. The color is gray with 
scarcely a tinge of yellow. Areas similar to fitxcula, but apparently 
much more minute, not being visible except under a high magnifying 
power. Length: 0.40"""'; width: 0.18"-". 

How and where the egg is deposited in nature remains to be dis- 
covered. 

Food planU. — We have now ascertained three larval food plants, 
tobacco, Solanuin nigrum, and Datura stramonium, but it is fairly certain 
that the birva would thrive on any of ttie Solauace<e. The beetles have 
been observed to feed on Solatium esculentum and caroHnense, and 
apiiear to prefer the leaves of the Jamestown weed among weeds, and 
tobacco among cultivated jilants. In our experimental plat in which 
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grew tobacco, eggplant, and Jameatown weed, potato and tomato did 
not appear to be attacked at all by this ai)ecieB. In addition to tbe 
records of larval reariiiga given above and in tbe writer's previous 
article, it should be mentioued tbat larvtc aud pops of tbis species 
were taken daring tbe first two weeks of August, and in some uumbers, 
at tbe roots of Datura etramoniun at Marshall Uall, Md., and ou the 
grounds of this Departuieut at Wusbiogton. 

DUtribution, — Of tbe distribution of this species tbe late Dr. Horn 
said that it "occurs throughout the entire United States, extruding also 
to the West India Islands." The writer fears tbat this statement of 
the distribution iasomenbat tooeomprebensive, as it is well known that 
It is a southern species, and although it occurs pretty well nortliward, 
especially where tobacco is raised, it does not extend as far as tbe 
Boreal life zone, and I doubt if it is often found north of tbe Upper Aus- 
tral. For tbe sake of accuracy it may be well to place on record the 
following list of actual localities from which tbe species has beeo 
recorded or in which it is known to occur: 

Chevy Chase, Cabin John, Glen t!cbo. College Station, Marshall Uall, 
River View, Poolesville, Md.; Skipwitli, Danvilli', Lynchburg, Wood- 
stock, Bosslyu, Cherry Dale, Va.; District of Columbia; West Virginia; 
Michigan; Gfttewood,Oiford,N'.C.; Kentucky; Boyd(injunngtiObacco], 
OolumbaB (Alwood), Ross County, Ohio; Huntsville, Ark.; Denver, 
Colo.; Galiuro Mountains, Mont., Chiricabua Mountains, Tucson, and 
elsewhere in Arizona; Cypress Mills and Hurnett County, Tex.; Hau- 
lover, Caproii, Kew Smyrna, aud elsewhere in Florida, and Montserrat, 
W.I. 

It is also reconled (torn tbe Bahama Islands; Guatemala; Panama 
(Champion); Mexico; and Cuba (Crotch). 

The above statement of localities indicates tbis species to be Austral 
and Tropical. As further corroborating the stated belief tbat it seldom 
if ever occurs above tbe U])i»er Austral zone it should be aaid tbat tbe 
species is not represented in Dr. Hamiltou's list of the Coleopteia of 
eoathwestern Pennsylvania, aud does not to tbe writer's knowledge 
occur in the State of New York. 

A parasitic enemy. — Tbis tlea-beetle, as well as B. cucumerig, is para- 
sitized while ill theadult condition by what isevidcntly, Judging by the 
larvie, a spetiies of tbe hymenopterous family Bracouidie. Numbcrsof 
beetles were collected in order to rear tbe parasite. Larvie were first 
observed July 14, but none lived more than a few days after issuing 
from the beetles. All of the parasitic larvie, as far as could be learned, 
made tbelr escape from an aperture made at the anal orifice of their 
host, 

THE EOOPIiAKT FIiEA-BBETLB. 
(Epltrlx /utoula Cr.) 

This flea-beetle was observed during the season of 189S, May 17, in 
faothouse fnimes of eggplant at Tennallytown, D. C. May 21 great 
numbers, as many as eij^ht or ten t<> a small plant no higher than 3 or 4 
inches, were observed on horse nettle at Uiver View, Md. All these 
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plants were mueli eaten and had evidently been attacked as early as the 
first week of May, oi' soon after tlieir first appearance above ground. 

Eggs were laid freely overnight, and the following description was 
made: 

The egg. — Elliptical-oval, a little less than twice as loDg as wide; 
moderately ehinitig. yellowish gray; surface divided into very minute 
irregular areas, somewhat symmetrically, but uot always regularly, dis- 
posed in groups of seven inclosed in hexagons. Length, 0.40 to 0,*2'»"'; 
width, 0.22 to 0.24""". 

This flea-beetle has received little attention at the hands of economic 
entomologists, for the obvious reason that it bas without doubt been 
very generally assumed to be identical with the very siiuilar E, cucum- 
eris. In our official correspondence it has beeu repoi-ted as injurious 
but once, and that during the past year. August 3 and 9 Mr. Henry J. 
Gerling sent specimens of the beetles which were attacking the leaves 
of eggplant at St. Cliarles, Mo., the foliage being described as badly 
eat«n. 

In a paper entitled " Supplementary report on insects affecting the 
strawberry," published by Prof. 8. A. Forbes in the Transactions of 
the Mississippi Vulley Horticultural Society for the year 1884 (vol. ir, 
p. 236), this species, mentioned aa Crepidoderafuscuta, is include<l in a 
list of flea-beetles that Inftst the strawberry. No particulars, however, 
are given beyond a brief description of the adult. The same paragraph 
on fiea-beetles affecting strawberries appears iu the same writer's anuual 
report as State entomologist of Illinois for the year 1883 (1884, p. 86). 

The first account of any length which I find concerning this insect is 
given by Prof. H. Garnian in the Second Annual Report of the Ken 
tncky Agricultural Experiment Station (189U, p. 2G), where the species 
is mentioned under the title, " The Potato Flea-beetle, Crepidodera fu»- 
CMla Crotch." The statement is made: " Wherever examined last sea- 
son the potato leaves were found to be gnawed full of small holes, which, 
from their abundance auci from the fact that the edges of the holes 
became brown alter a time, often gave the leaves a diseased brown 
appearance." In several fields examined it was impossible to find a 
leaf entirely free from injury. Nothing of the life history of the species 
was ascertained, but it was found " that a mixture of lime, sulphate 
of copper, and water saved the potato from tlie injuries of this flea- 
beetle very efi'ectiially." 

The same writer under the heading " Bordeaux mixture as an insecti- 
cide" (Agricultural Science, vol. vi, p. 12fi, IS92), again commented uimn 
the efficatry of a spray of Bordeaux mixture as a remedy against this 
flea-beetle (mentioned as Vicpidoderapiibescenx). 

Mr. Gurman also gives a short account of this species under the title 
"The Southern Flea-beetle of Potatoes, Epitrix fiiscula,^^ m Bulletin 
61 of the Kentucky Agricultuml ICsperiment Station, published in 
18116 (pp. 15, 16). The ravages of this tlea beetle were observed to be 
checked by a combination of Paris green and Bordeaux mixture, or 
by the tnrmer applied alone. 
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Tbe above samniarizes practically nil that has beeu published on this 
species, at least in its ecmiamic or biological sispeet. 

Of its distribution Dr. Horn was at. fanit in stilting that it'- seems 
to be a widely distribate<l species over the eutire country east of the 
Mississippi, also iu Missouri." It appears to have very much tbe same 
distribution as the congeiteric parvula. According to Mr. Charles 
Liebeck, it is generally distributed, tliough rare, in New Jersey. It 
does not occur in New York State to my kuowleilge. 

In the neighborhood of the District of Columbia it is rather more 
abundant than either parvula or cucumeris, and althougli it probably 
infests all tbe Solaoaceie, it shows. iu the writer's expeiieitce, n marked 
fondness for eggplant wlien this can be obtained, heutie the name "egg- 
plant flea beetle," which is here proposed. It ia aI»o common on potato, 
but rather rare on tobacco. I have not found it at all on tomato. 

The following list of recorded localities is from specimens iu the 
National Museum and in local collections, or from published records: 
New Jersey; Kiver View, Marshall Hall, Cabin John, Md.; Tenually- 
town, Washington, D. C; Bosslyn, Cherry Dale, Pennington Gap, 
Va.; Bound Knob, N. C; Marietta, Ohio; Kentucky; Illinois; St. 
Charles, St. Louis, Mo.; Savannah, Oa.; Bayou Sara, La.; Jackson, 
Hiss.; Nebraska^ Kansas; Coloinbns, Tex. ; Los Angeles, Sonoma, and 
Pomona, Oal. 

It ia doubtfully recorded from Guanajuato, Mexico (Jacoby), 

THB CVCUUBER FLBA-BEBTIiB. 
{Epilrix cvcumerig Hwr.) 

Owing to the scarcity of material at the time when and in the places 
where sought, nothing of interest was gained from personal experience 
with this insect the past year. It ts desirable, 
however, to place on record the following facts 
concerning it, gleaned from one of our corre- 
spondents, Mr. C. Cronk, New Hamburg, N. Y.: 

July 22, IS98, he wrote that the beetles and 
their larvfe were very destructive to tomatoes in 
his vicinity. In response to a request for larv% 
our correspondent sent, under date of August 5, 
two minute larvie taken from about the roots of 

tomato. Although when they were received they Pm. w.—Efitna c«ninurff: 
were not in fit condition for study, there wns no '^"'■^ "*""*■ """'' eni"«*' 
doubt as to their identity, as this is tbe only 

dea-beetleof the genus Epitrix which is positively kmiwn to occur in 
that latitude, or, in fact, iu any portion of New York Btate. 

Adult beetles collected near Washington were parasitiiied, evidently 
by the sanie species mentioned as prcyii.g upon fJ.parviiln. 

"Cucumber flea beetle" is an obvious misnomer, as anyone knows 
who has studied the habits of the genus Rpitris. The present species, 
cwumerin, sn far as we are sible to Judge, would not live in the larval 
condition on any other plant tban tbose of the botanical order Solana- 
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ceee, and the adults, altUougb iDclitied to be omnivorous at times, are 
practically confined to this order of plants wben such are available. 
The beetle is illustrated in the accompanying figure. 

OTHER BPECms OF EPITRIZ. 

Of the remaining species of Epitrix, E. brevU Sz. has been found by 
its describer on Solanum nigrum. It closely resembles cueumeru in 
color and in its comparatively sparsely punctate thorax. It differs 
chiefly iu its shorter form and feeble autebasal thoracic impressious. 
It is evidently rare, being recorded only from Enterprise, Fla., and 
Columbus, Tex. 

The larval habits of E. lobata Or., ^hich is known from North Caro- 
lina aud Florida, and E. subcrinita Lee, whieh'inhabita Oregon, Cali- 
tbruia, J^evada, Utah, and Arizona, are uuknowii. Both |)robabIy teed 
in their larval stages ouSolanacefe; the latter with little doubt does so, 
as it has been reported to injure young tomato plants, while iu the 
beetle coudititfa it also injures beans. [Insect Life, vol. IV, p. 136.) 

REMEDIAL TBBATUEHT. 

Id addition totheremediesmeutionedasof value against the tobacco 
llea-beetle {Bui. 10, n. s., p. 82), namely, pyrethrum mixed with Hour or 
road (lust, Bordeaux mixture, and Paris green, combined or alone, it has 
been suggested by Dr. Howard that the destruction of weeds of the 
family Solanacea; aronud the margins of fields and gardens will result 
in [(ositive benefit in the reduction of the numbers of these flea-beetles 
as well as of numerous other insects which infest sotaiiaeeons crop 
plants. He suggests, also, the growing of a few clamps of .jimson weed 
or nightshade as trap crops for the beetles, the plants to be thoroughly 
poisoned in the eiirly summer before the crops are plante<l or set out. 
This matter will be treated somewhat at length in a forthcoming 
article by Dr. Howard, entitled "The principal insects affecting the 
tobaciM plant,'"-in the Yearbook of this Department for 1898. If this 
isdoue, and the writer is of the opinion that the jimson weeil is the 
preferable plant, owing to its larger size aud apparent greater attract- 
iveness to the flea-beetles as well as other solanaceous feeders, the 
precaution should be observed to destroy them before seeding time, 
that they may not prove a ]>est rather than a benefit. 

THE CHEBRT LEAF-BEETLE. 

(nal-rncella cavicollU I.*o.) 
BECENT INJUBT. 

June 4, 1898, Mr. P, W. Hombac.li, St. Ignace, Mackinac County, 
Mich., wrote that this species, specimens of which were inclosed, was 
found in great numbers on cherry trees, eating holes in the leaves. 

Through the kindness of Dr. Sylvester I). Judd, of the Biological 
Survey of the Department of Agriculture, specimens of the above 
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mentioDed species were received from Mr. M. S. Haslett, who wrote 
notler date of Jane 5 that this insect was irifestiDj; and doing consid- 
erable damage to the foliage of young peach trees at Sprace Creek, 
Huntington County, Pa, 

Four days later Mr. diaries A. Keilman wrote firoin Lebanon, Leba- 
non GoQnty, Pa., sending specimens of the beetle with the statement 
that tliey were found abundantly on paach trees, the leaves of which 
they injure by pitting them full of small boles. Our correspondent had 
been through a peach orchard 3 miles west of his town and had fonnd 
only one of the beetles, while in the town the beetles were to be seen 
by thousands on single trees during the two days previous to his 
writing. 

The past year it was injnrions to cherry trees at Corning, 19. Y., as 
reported by Mr. E. P. Felt (Bui. N. Y. St Mqs., vol. V, p. 235; Bui. 17, 
n. s., Div. Ent., p. 20), and was said by Dr. J. B. Smith to have been 
fonnd on peach trees in Pennsylvania (1. c, p. 23), 

OTHER BEOOBDS: FOOD HABITS. 

The cherry leaf beetle was first noticed causing damage to cultivated 
cherry trees iu 1H94 at Bellaire, Mich. (G^. O. Davis, Insect Life, vol. 
VII, p. 200.) The following year it attacked the foliage of cherry trees 
at Ausable Forks, N. Y. (Lintner, 11th Report, Insects of New York, 
pp. 197, 198.) 

A short illustrated account of this insect is given by Mr. R. H. Pettit 
in a bulletin entitled Some Insects of the Year in 1897. (Bui. 100, 
Mich. St. Ag. Coll. Expt. Sta., p. 427.) Specific mention is not madeof 
attack committed that year, but the title would imply that such injury 
bad been noted. In the original case of injury reported, the presence 
of the insect was also noted on wild cherry in the iramedate vicinity. 

In the Third Annual Report of the Pennsylvania Department of 
Agriculture, Division of Forestry, for 1897 (1898), pp. 106, 107, Mr. 
Charles W. Johnson givca a short account of this species. He says: 
"Myriads of this beetle and ita larvus were observed during the first 
week of September devouring the leaves of the 'fire cherry' {Prunm 
pennsylvanicn) at Ricketts, Wyoming County, Pa." 

There is litlle doubt thiit the npccies described under the name of 
Qalerucn Kanguinea in Dr. Pa<tkard's Fifth Rei>ort on Insects Injurious 
to Forest and Shade Trees (p. 5L*9) asattacking wild cherry is in reality 
Qalermella cavicoUis,s\,s\i&fi already been stated. (In8ei;tLife,vol. iv,p, 
94.) The species is also mentioned by Dr. Hamilton as occurring on 
Prunus. (Trans. Amer. Ent. Soc., vol. xxii, p. 371.) 

The injurious occurrences are of interest hs examples of the change 
of habit of a species of insect from a wild to a cultivated plant of the 
same genus (Prunns), and from this to a cultivated plant of a closely 
related genus ( Amygdalus). Until 189+ it will be noted no other food 
plant of the species other than wild cherry was known, and until the 
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past season peacb was unkiDowD as a boat plant. That it prefers the 
caltivated to the wild plant appears to be assured by recent observa- 
tions, and there seems little doubt that as fruit growers become more 
familiar with entomology more instances of injury will cunie to light. 

The beetles are recorde<l to feed in June and Septeuiber, the ftrst 
beetles seen representing the hibernated generation; tlmse appearing 
in the fall consisting of their progeny, since there is little doubt that 
the species is single brooded. It is probable, judging from the date 
of our correspondence, that the beetles ap])ear sometimes in May in 
their southern range and continue until July at least in more northern 
localities, since beetles were observed by Ur. Lintner's correspondent 
as late as July 10. 

Thereiwrted occarrenceof the species on chestnut is hiirdly of suffi- 
cient value to carry much weight as the statement <)uoted by Lintner 
from one of his correspondents was not supported by specimens. 

Wild cherry it seems probable is a natural food plant. Larvae are 
known to occur on cherry and probably also feed on peacb leaves, but 
were not said to do so by our correspondents. 

DBSCBIPTIOM AND DISTRIBUTION. 

This species, as its generic name indicates, is a near relative of the 
imported elm leaf beetle. It is smaller than the latter, measuring less 
than one-quarter of an inch in length (4.5 to 6.6™'=); is bright red in 
color, with the antennie, eyes, and the exterior portion of the legs black. 
From G.rtt/bsanf/utnea, which this species very closely resembles, it may 
be dlstiuguisbed by its coarser punctnatiou, the punctures with dis- 
tinct intervals and its more shining surface. It was first described by 
LeConte in 186r. {Proc. Acad. Nat. Sci. Phila., 1865, p. 21C) under the 
genus Galeruca, and afterwards and until recently was classified under 
Adimonia. A technical description will also be found in Dr. Horn's 
paper on the Galeruciui of Boreal America (Trans. Am. Ent. Soc, vol. 
XX, p. 70), published in 18l'3. It is there stated to occur from Canada 
to the New England and Middle States westward to Wisconsin, and is 
stated on the authority of LeCoute to be found also in North (Jarolina, 
the type locality. The following list includes more exact localities from 
recorded notes and from specimens in the National Museum and other 
local collei-tioDs : Berlin Falls, Mount Washington, Mount Adams, 
N. H.; Cambridge. Mansfield, Mass.; Corning, Ithaca, Ausable Forks, 
Catsbill. N, Y.; Hartford, Conn.; Spruce Creek, Lebanon, Uicketts, 
Allegheny (vicinity), and elsewhere in Pennsylvania; W<H)dstock, Va. 
{Pratt}; St, Ignace, Bellaire, Mich.; Texas; Vancouver, B. C. 

From beetles received from Mr. Heilinan June 15 eggs were obtained 
from which tlie following description hus been drawn ; 

The rfuj. — The egg at first sight is wholly unlike that of the congeneric 
imported elm leaf-beetle (G. iwteo/a), being of an entirely difierent form. 
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It i8 oval, of somewhat variable proportions, the width being aboat five- 
sixths of the length. Color bright stramineous. Surface deeplypitted 
with tntDUte, deep and distinct, rather irregular he^tagonal areas, syni- 
metrieally arranged in sevens, inclosed within a hexagonal area. 
Length, 0.05 to 0.70"""; widtli, 0.50 to OM""': 

The first egg hatched ,lune 26, eleven days from the date of laying, 
a period a day or two longer perhaps thao normal. 

The following description of the larva was made by Mr. Davis from 
specimens received Jnly 10: 

Tht In rra.— About 5^" long, not very brocul, unil taperin); poHterioily. Head, legs, 
prouotani, aud terminal plate lilack in all the HpecimenH except one which was larger, 
and these parts in that one are reildUh brawn. On the doranm uf «acU segment are 
two tranaverBe rectangnlar parallel dark spots, with two or more smaller ones on the 
sides itt the eud of the large olikb, and beneath these is o lonKi'udinal block on each 
eegmeot. The renter of each abdominal segment 1b marked with five daik-brown 
spota, the central one being largest. 

BEHED1E8. 

An efficient remedy for tbe cherry leaf-beetle will be foand in the 
use of an arsenical spray, as described for use against the congeneric 
imported elm leaf-beetle (see Circular So. 8, 2d set., Div. Eiit., pp. 
3 and 4). 

H0TE8 OH THE PLTTH AHS THE B08E LEAF-BEETLES. 
THB FLtTM IiBAF-BBBTLB. 

(Nodonola trUtU 01.) 

During tbe first week of July, 1897, this leaf-beetle was observed at 
Colonial Beach, Va., in considerable abundance, devouring the leaves of 
pinm trees, particularly young plants that were already suffering from 
the ravages of the pear slug, Eriooampoides limacina Ketz. {Selantiria 
cerasi Peck.). The beetles were also observed in nearly equal abundance 
on the foliage of the jieach, and in less numbers devouring the leaves of 
apple. They occarre<l still less abundantly on cherry and choke-cherry 
[Amelanchier canadensis). Wild roses, which are the favorite food plant 
of the congeneric N.puncticolUs, were still in bloom at this time, but 
iTere not attractive to the insects. A few beetles were beaten from black- 
berry and dewberry bushes and from wild grapevine, but it could not 
be ascertained if tbey were feeding on these plants. By the third week 
in July tbe beetles had disappeared at this place. August 2, however, 
a single straggler was picked np at ^larsliall Hall, Md. The earliest 
appearance of the beetle noted was at the latter locality June 18, 1808. 

A search through tbe biologic material in tbe 14'ational Mnsenm col- 
lection shown that tbe species mentioned by Dr. Biley in the report of 
this Department for 1884 (p, 330) as "ColaspU triatia" is in all proba- 
bility Xodoiwla trigtit, as there are specimens in this collection labeled 
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"oil willow," from centra! Missouri. Tbere is in tbe same series a 
S|>ec'imen from Mr. P. Pedersen, colletited at Huutingxlon Valley, Pa., ou 
peacli, and a Heries also taken by Mr. W. H. Aabmead at I'tica, Miss., in 
Aa^ist, with the note that the beetles, together with two other species 
of ChrysomelidiH, "gnaw little iiregiilar holes through the outer cover- 
ing of the blossoms, and fretjuently gnaw into the epidermis of the bolls, 
thus exposing them to the weather and causing them to drop." (Insect 
Life, vol. VH, p. 247.) 

The species mentioned by Walsh in volume i of the American Ento- 
mologist (p. 12) under the name of *' Colanpia, n. sp. T,-' described as " a 
roundish leaf-beetle, about one-eightii inch long, generally of a Bteel- 
blue color, bnt oocasioually verging upon bmssy brown,^ and which was 
beiitea from the plum at Alton, 111., .lune 19, will now, I think, be con- 
sidered to be not puncticollis, bat the true trutia. 

The name " plum leaf-beetle" is proposed for this species to distiuguish 
it from puncticolliH, the rose leaf-beetle. 

From puncticollis this species is to be distinguished by its much shorter, 
oval form, simple pntictation of the thorax, and the absence of a post 
umbonal costa. The prevailing color of beetles taken in Virginia and 
farther north is shining dark metallic blue, with the tegs and autennu; 
yellow or castaneons. The same colors are represented in individuals 
from the Southern States, with the addition of a number of variations 
of the dorsal surface, which include metallic green, bronze, purjilish 
and very dark browo. 

Ur. Horn credits this species with a distribution "from the Middle 
States to Kansas, southward to North Carolina." In the National 
Museum collection and that of the writer are specimens {torn Fitcb- 
bnrg, Mass.; Detroit, Grand Lodge, Mich.; Washington, D. C; Mar- 
shall Hall, Riverside, Md. ; Colonial Bench, Itosslyu (June ^0), Penning- 
ton Gap, Va.; Fort Pendleton, W. Va.; Hound Knob, Ketreat, N. C; 
central Missouri; lluntiugdon Valley, Pa.; Shreveport, La.; Cypress 
Mills, Dallas, Columbus, Tex. (May 18 to July 5), La Veta, Colo, and 
Arizona. It will be seen that it inhabits alike the Upper and Lower 
Austral life zones. 

Undoubtedly tbe larvie live, like other Euuiolpini, upon i-oots, and 
it is probable that they may be found upon the rootlets of plum and 
other frait trees. The beetles, it was noticed, have a habit of concealing 
themselves in the folds of leaves. 

During July of 1^U7 many beetles were kept confined with leaves of 
peach, upon which they fed freely; but no eggs were deposited, and 
nothing whatever was positively learned of the early life economy of 
the species. 

In 1898 the same negative experience was had with a lot of beetles 
until July Ifi, when three of them — the only ones left — were isolated, 
with the result that a mass of <t6 eggs was obtained, laid side by side in 
the fold of a leaf and in irregular rows, in the same manner as observed 
with certain other Eumolpini when in confinement. 
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The egg. — The egg ia elongate ovate, one side Bometimes strongly 
curved, the opposite with a tendency to atraigbtnesa except toward the 
ends. Color, shiniug dirty wbitish gray, not yellowish; surface with- 
ont sculpture. Length, 0.75 to 0.84"""; width, 0.31i to OM"": 

Eggs that were deposited July IB hatched on the 25th, giving a period 
of seven days, which represents nearly the minimum, as the tempera- 
tare averaged al>oat 86° F. at this time. 

THB ROSE LBAF-BBBTLB. 

(Nodonota punctiooUU Saj.) 

Jane i, 1897, Mr. Robert McLean, Baltimore, Md., sent specimens of 
this species which he reported to be "ciuising some destruction to sev- 
eral trees" in his garden in the country near there. The beetles were 
said to be "consuming all the leaves from the trees." No particular 
trees were specified, but they were presumably fruit trees. 

This insect was also injarious iu at least one locality that year near 
Washington. It was stated by the late Mr. G. H. Hicks to be very 
troublesome on rosea at Kensington, Md. 

June i, 1898, beetles were found in abundance on the yonng terminal 
leaves of ornamental willow at Tennallytown, D. C, being at tbis time 
more numerous on tbis tree than njion blackberry in the immediate 
vicinity. 

Previous efforts to obtain the eggs of this genns, as already mentioned, 
failed in spite of the beat conditions that could be secured. 

June 9 Mr. F. C. Pratt obtained, at the writer's request, a large series 
of this species on the occasion of a trip to Woodstock, Va., from which 
eggs were secured later. It was extremely abundant at that place on 
blackberry aa well aa on wild rose. 

Egga were depoaited June 12, in one instance in a mass of 19, placed 
side by side in the same manner as in .V. trtstia. From the eg^ of that 
species tbey differed iu no observable way. The average measurement 
was 0.80""" loug and 0.30""" wide. 

Among the beetles received f^om Woodstock, Ya., one was noted on 
the under surface of which was a larval mite which has been identified 
by Mr. Nathan Banks as Eupalpus echinatus Bks. 



These leaf-beetles are amenable to the same treatment as the cherry 
leaf beetle and imiiorted elm leaf-beetle. As tbey do not tly quickly, it 
is easy to capture tbem by jarriug tbem onto inverted umbrellas or 
other similar specially prepared appliances saturated with kerosene. 

Note. — Nodoitota clgpealU Hora htw been notioMl in July and early AngDst in great 
kbiiDdaDOe In Marylanil near the Distrirt line ud tbe fresh termlDal leaves of Acti- 
M9meri» iquarroia f^owin); on high land oa well aa oil JmbroHa trifida on rivei 
bottolDB, aa pTBvioDHly reportfid, 
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VOTES OV THE FRVIT-TREE BARK-BEETLE AVD OTHER BORERS 
AFFEOTIVG FRUIT TREES. 

Since the publication of Ciicular No. 29, second series, on tlie frnit- 
tree burli-beetle {Scolytug rugulosits Batz.], a few notes have been gatli- 
ered from correspoodeuc-e and from personal observation whicli will be 
here recorded. 

These notes corroborate statements made in the circular in regard to 
the parent beetles choosing diseased trees by preference for oviposition, 
as also statements that beetles will attack healthy trees, add some new 
food plants to the known list already pnblisbed, and demonstrate the 
efBcHcy of kerosene when rubbed upon infested trunks and branches 
as a remedy for the beetles. Certain other fa<;ts are also mentioned. 

Certain otiierfrntt-tree borers have also come under observation and 
will be brieHy nieutioued. 

THE FRUIT-TRIII] BARE-BEBTIiB. 

(Soolgtiu mguIoMti Katz.) 

May 16, 1898, Prof. B. A. Popenoe wrote from Topeka, Kans., that in 
a search for trees attacked by this species iu diH'erent portions of 
Kansas many rows of trees were examined, and in nearly every tree 
affected the top was blighted or a stump remained whence a blighted 
branch had been cut. Beetles were also noticed iu pear trees whose 
leaves were colored so as to indicate ill health and were found to be 
also diseased at the root below the budding point. Many of the dis- 
eased trees showed the beetles just beginning work, precluding the 
possibility nl' the appearance of disease resulting from the beetle attack. 
The conclusion was reached that the diseased trees were preferred by 
the Scolytus as a place of ovipositioo. In a tew trees, however, the 
beetles were found at work where there was no sign whatever of ill 
health in the tree attacked, thus corroborating statements of like nature 
previously made by the writer. 

Mr. Ernest Walker, of Clemson College, S. C, wrote May 18 that 
this species was doing damage on Pntnus stmini and Japanese plums. 

Mr. J. C. AndruB, Manchester, Scott County, III., stated iu a letter 
dated May 15 that in his experience this species attacks mountain ash 
and Jnneberry (Ainelanckier caaadensk), both new food plants for this 
country, and the latter unrecorded. 

Ill resjiouse to inquiry iu regard to remedies, Mr. C. 0. Beals, of New 
London, Howard County, Ind., wrote under date of August ti'^i that this 
insect m:ide its appearance at that place about the middle of July, 
))epperiug the bark of the cherry trees with holes and roooiug about 
over the bark. In two or three days after the tirst noticed appearance 
a tree was sprayed with kerosene, but this had no apparent effect. 
The kerosene was then rul^bed upon the trunk and larger branches 
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with the reealt that all the bet:tle» were killed. At the time of writing 
the tree was doing well. Writing again October 3.5, Mr. Beals stated 
that although the kerosene killed all the iiisectH with which it came in 
contact, the experiment was not an entire success for the reason that 
the smaller branches nt;d twigs were not treated. 

As still further corroboration of the statements previously made, that 
tbi3 species will attack healthy trees, (he writer observed during the 
scaaon of 1898 iu the same orchard mentioned iu the footnote on page 
3 of the circular, a perfectly healtliy apple tree, which liad been attacked 
evidently several years previously, judging from the nearly obsolete 
scarB on the trunk. Specimens of the beetle, dead iu two or three of the 
burrows, showed beyond doubt thitt this was the species concerned, 
were itpoasibloto mistake its workfor that of any other known Scolytid. 
The apple tree had entirely recovered fror attack. 

The peach tree mentioned in the same footnote as apparently perfectly 
sound except for the attack of the beetles was again attacked last tail, 
and will be kept under observation, aa it is probable that it will not be 
able to survive more than one or two years under the circumstances. 
The particular place selected by the beetles for their principal attack 
iu 181I7 showed the presence of "siin scald" early in the succeeding 
summer. Later this space, which was on the main part of the trunk, 
was found to be badly infested with the peach borer (Naanina exitiosa). 
Some of the smaller branches had attracted another well-known borer 
of tlie peach, Pklceotrihus liminarig Harr., and the tree now shows the 
effect of attack, although no beetles have yet bred from any except one 
dead branch. 

The presence of this bark-beetle in trees iufested by the San Jose 
scale, as mentioned on page 2 of the circular, wa? again noticed the 
present year, but Messrs. W. G. Johnson and F. M. Webster have both 
informed me that this is unusual. 

Chiropaehyg colon Linn., the most abundant and destructive parasitic 
enemy of this bark-beetle, was noticed abroad the past year as early as 
April 9. 

THE BAKDBD HICKORT BORER. 

(Chion ciflclu* Dm.) 

A Oerambycid larva, unknown to the writer, was observed at Colonial 
Beach, Ya., in 1S97, at work iu branches of plnm infested also by 
Svolytua ruguioma. It was reared, and proved to be C'ftjon ctnctus. This 
is, I believe, the first instance of this species being found attacking 
orchard trees. Among divisional notes it is recorded that 1arva^ were 
received at this Department in September, 1880, from Mr. J. T. de Jar- 
hett, Eatontou, Putnam County, (ia., with the repoit that the species 
was doing damage to all kinds of oaks. 
13892— No. 19 7 
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THE ORAPB CANS-BORBR. 
(Ampkioerut hicaadalH$S»s.) 

This well-knowD species, which is also called the apple twig-borer, 
has recently come to the frOBt as au enemy of stored lumher, and, 
although only a single instance of injury appears to be known, the 
character of the damage, owing to the large size of the insect and the 
length of its burrows, is most striking, and sufficient to stigmati/e tliis 
beetle as one of the foremost of troublesome species when once it 
obtains access to a lumber yard. 

August 27, 1897, Mr. W. A. Wimsatt, of Washington City, brought to 
this ofBce specimens of tbe beetles, with the report that tbey were injur- 
ing asli wood iu his lumber yard. Be later bruugbt, by request, a small 
board in which the beetles were boring. In a space in this board 3^ 
inches long by five-eighths of au inch wide uo less than 11 burrows of 
this beetle api)eared. In two instances a beetle bad excavated a 
burrow partly within one board and partly in another, injuring both. 
One beetle was still alive and active in one piece as late as November 
15, and the following spring half a dozen more beetles issued. Neither 
larvie nor papte were found, and it is uncertain as to whether or not 
the beetles which issued from the wood bred therefrom, 

Mr. Thomas A. Williams, of tbe Division of Agrostology of this 
Department, and an entomologist of some experience, informs me that 
in the winter of 1892-93 he received from a fanner iu the northern part 
of South Dakota some twigs of apple and green ash (Fraa:inug viridig} 
showing the characteristic borings of 'bis insect, and also some of the 
mature beetles which had been taken in the holes. To be positive that 
the same insect was working iu both ])Iants Mr. Williams wrote for 
more material, to be sent in separate packages, as well as for data 
regarding the extent of injury in each case. In the second lot of mat«- 
rial which he received, an abundance of borers were fonnd, and he satis- 
fied himself as to the identity of tbe insect in each case. The borers 
worked in the ash in exactly the same manner as iu tbe apple. Accord- 
ing to the farmer the insects first appearet' in a small apple ortbard, 
and after practically ruining the trees transferred their attention to 
the green ash on bis tree claim, and did a great deal of damage. The 
twigs sent were very badly infested, sliowing evidence of the ]>re8ence 
of great numbers of the insect. During the years mentioned, as also 
in 1891 and to a less extent in 1893, borers of the same kind did a great 
deal of damage in the Northwest, the conditions being evidently favor- 
able for their increase, drought lessening tbe vitality of the trees and 
rendering them mote susceptible to the ravages of the insect. 

THB ETE-SPOTTBD APPLE-TWICI BORBR. 

{Oberea octllata Hald.) 

Since the first recorded injury by this species to fmit trees, in an 
article by Miss M. E. Murtfeldt, in the report of this Department for 
tbe year 1888 (pp. 137, 138), the insect lias attracted more or leas atten- 
tion by its occurrence on frait trees, and has been the sabject of cor- 
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respondence every year or two, Siognlarly enough, however, nothiog 
seems to have heeii pablished concerniog it except in tlie article retcrred 
to, althoagh mention has been made of this, or what is probably this, 
specieB in at least one other pDbli(!ation. 

During the season of 1898 we received specimens from Mr. G. A, 
Schattenberg, Boerne, Tex., with the report th'nt the species was fonnd 
in great abundance in the tips of branches of peach and plam trees. 
It had never occurred in pear there and seldom in apple. It was 
also received from Mr. G. Htllje, from Delhi and String Prairie, Tex., 
with rejtort that it was injurioaa to peach trees in the first- mentioned 
locality and to peach and plum near the latter place. 

Larvie of what appeared to be the same insect were received from Mr, 
W. B. K. Johnson, Allentown, Pa., where they were fonnd in tlie small 
limbs of apple. It is not positively kuowo if this species is iujorious so 
far North as Allentown, hence we are anxious to obtain material fVom 
Northern localities, that the species may be reared to the adult. 

From earlier correspondeuce it appears that this species affects, in 
addition to apple, peach and plum, pear and poison sumac. 



Nothing new-has developed iu the line of remedial treatment to be 
observed against any of these borers. Opportunity has been afforded 
for the testing of bisulphide of carbon against one species of borer, 
and the matter will receive mention in some future publication of this 
Division. 

O 
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U. S. Department of Agriculture, 

Division of Entomology, 
Washington, D. C, February 17, 1900. 
Sir: I have the hoDOr to transmit herewith a manuscript containing^ 
a series of ai-ticles dealitig with the Mubjeet of insects injurious to gar- 
den crops, prepared by Mr. F. H. Chittenden, of this Division. Similar 
article!^, by the same writer, have been published from time to tinie in 
Bulletins Nos. 10 and 1!), new series, of this Division, also in various 
circulars, and in the Yearbooks of the Department for 18iW and 1898. 
The general subject has been under investigation for several years 
with the plan of publishing, ultimately, a complete volume on the 
garden insects of the United States for the practical use of truck 
farmers and gardeners. The article.^ which have been published and 
these which are presented have been prepared (where not prelimi- 
nary or siipplementary to more complet<^ accounts) in detail, giving 
the complete history, as far as is known, of each species treated, a work 
which involves a great amount of original study, and which is pub- 
lished in full as a matter of record and for the use of working economic 
entomologists as well as of farmers. It is planned, however, in the 
completed report to condense all of this matter into an easily under- 
Stood and practical working form. I i-ecommend the publication of 
this group of articles as Bulletin Ho. 23, uew series, of this DivisioD. 
Respectfully, 

L. <). HOWAHD, 

EntwnologMt. 
Hon. James Wilson, 

•Secretary of AgrlirxtUure. 
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PREFACE. 



The series of articles here presented in bulletin form under the title 
"Some insects injurious to garden crops," is in continuation of work 
done by the writer in previous years on the same subject, the results 
of which hare been announced in different publications of this Depart- 
ment, and are for the most part based upon oltservations which have 
been made during the yearlS99, although many of the species treated 
were under more or less continuous observation prior to that time. 

Some of the species of insects which are considered are more or 
iesa spasmodic or sporadic in the nature of their attack and injurious 
only in seasons which have been unusually favorable to their increase. 
A certain proportion of these are for this reason of secondary impor- 
tance, economically speaking, since in ordinary years of comparative 
scarcity they find nutriment sufficient for their needs in various wild 
plants and weeds, being driven to attack, cultivated or other useful 
plants only in their seasons of greatest abundance. Some few of 
these are as yet comparatively little known, having done no material 
damage, but several are increasing in noxiousness and those which 
. have never assumed great importance are liable to become so at any 
time, at least periodically or locally. Certtiin of the species under 
consideration, however, are of the highest economic importance when 
they occur in excessive numbers, and two of these, the destructive 
green pea louse and the fall army worm, have been among the most 
troublesome pests of the past year. 

As in the case of previous general articles on insects affecting garden 
and orchard crops, the writer has endeavored to treat each species in 
all its relations, desciiptive, historical, biologic, and economic. An 
effort has also been made to furnish not alone lists of exact localities 
in which each species has been captured or observed at work, but to 
define as nearly as possible from these data its geographic range, 
whether an inhabitant of this or that life area, and whether the natui-al 
range has been extended by a corresponding increase in the cultivation 
of its food plants and by commerce. 

A series of investigations on certain species of insects which attack 
cruciferous and cucurbit crops was planned for tlie season, but was 
oecessarily postponed on account of the scarcity of Oie insects them- 
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selves, due in ^eat part to atmospheric coaditions during the winter of 
1898-99, which materially interfered with their hibernation, as already 
explained in an article by the writer in Bulletin No. 22, pages 51-64. 
A few cruciferous pests, however, came under observation, and two 
species were given special study. 

Observations on insects which affect beans and peas Have oeen con 
tinned, a considerable number of the species here treated being known 
to attack edible leguminous planU. 

One of the moat interesting insects of the year from the naturalist'ti 
standpoint is a gall-forming vine-borer affecting Lima beans, a species 
as yet not seriously injurious but capable of considerable injury should 
conditions favor a further increase in ite numbers. It was unknown 
to science at the time its study was begun. The same is true of a small 
Tingitid bug affecting beans in Alabama and the plant-louse previously 
mentioned, which has been seriously injurious to peas over a wide 
extent of the eastern United States, Nova Scotia, and Canada, and 
which has been considered in Bulletin No. 20, pp. 91r-99, and elsewhere. 
These three species were described by Messrs, G. D. Hulst, Otto 
Heidemann, and W, G, Johnson, respectively, within a few weeks of 
the completion of the manusciipt of this bulletin. 

Among other bean- and pea-feeding insects which have come under 
observation ai-e the smaller corn stalk-borer, which had net been known 
as troublesome since the first report of its injuries in 1881, and the 
Mexican bean weevil. ■ 

The pale-striped flea-beetle, a well known pest in the central portion 
of this country from New Jersey to Colorado and New Mexico, has 
been studied, and some new facts in its life history have been gained. 
This species is one that has not hitherto received special attention in 
previous publications of this Division, which is also true of several 
other insects mentioned in this bulletin. 

Among cruciferous pests of the year the cabb^^ curculio and the 
imported cabbage webworm were conspicuous, and the former, though 
not so injurious as in certain previous years, occurred in numbers suffi- 
cient to afford a good opportunity for its study. Considerable has 
been added to our previous knowledge of the webworm, which has 
already caused serious injury in the Gulf region, and Jsevidently destined 
to become one of the most serious pests of tho^Southern States, and as 
troublesome in time to the truck growei' as are the harlequin bug and 
cabbage worms at the present time. 

Considerable attention has been given to the strawberry flea-beetle 
Eind the common rhubarb curculio, and rather full accounts of both 
species are furnished. Some new facts in the life history of the bean 
leaf-beetle and imbricated snout-beetle have been ascertained which 
add somewhat toward a complete knowledge of these insects. 

Prominent among insect pests of the year 1899, and perh^u as 
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trouDlesome as any insect of the season, if we take the number of crops 
and the area of territory affected into coDsidemtion, was tbe fall army 
worm. Although properly a field crop insect, it does great damage in 
vegetable gardens in exceptional seasons like the past, and as at such 
times it affects a great number of garden crops, it may, for conven- 
ience, be appropriately considered, with regard to recent injury, in 
the present bulletin. 

A departure has been made in presenting general accounts of a few 
species of insects which have not been under personal observation 
as regards their life history, habits and development. The principal of 
these are the strawberry crown moth and the black gooseberry borer, 
both pests of the Pacific States, and restricted to that region. 

For bibhographical purposes it should be stated that, as in the writer's 
previous bulletins, Noa. 8 and 19, the comprehensive title used for the 
present publication is assumed as a matter of convenience, and that 
eatih article is in a manner complete of itself, having no especial bear- 
ing on either that which precedes or follows it, and hence each article 
should l>e propei'ly indexed separately. 

In conclusion the writer desires to thank those who have cooperated 
with him in completing the accounts here presented, and desires to 
acknowledge with gi'atitudc the kindness of his official colleagues and 
correspondents of this Division for favors which will be duly men- 
tioned in their appropriate places. 

Of the illustrations here used 16 are original, and of these all except 
figure 8, which was drawn by Mr. Heidemann, were prepared from 
drawings made by Miss Sullivan from selected fresh material and under 
the writer's personal supervision. 

F. H. 0. 
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SOME INSECTS INJURIOUS TO (URDEN CROPS. 



A FEW TDTE-BOEEB OF LIMA BEAH8. 

{MimoptUiAa nubiidla Hulet) 
BORER8 IN THR STALK OF HEANS, 

Until the appearance of a short note by Dr. A. D. Hopkins and 
Mr. W. E. Rumsey in Bulletin 44 of the West Virginia Agricultural 
Experiment Station, published in April, 18!)(i (p. 303), no boring 
insect, as far as the writer is aware, was known to infest the stalk or 
vines of the bean plant. The note in question mentions, under the head- 
ing "The bean-vine borer," that this was a new peat, and wa« observed 
in Wood County, W. Va., in July, 1893, where considerable damage 
waa done, attention having been called to this form of injury by Mrs. 
Bradford Neal. The larva was described as a whitish womi, nlMmt an 
inch long and resembling very closely the well-known squash-vine 
borer {Mdittia gotyriniJ(yrm!»). The attack was upon pole. Lima-liean 
vines, usually at a point two or three feet above ground. The moth 
was not reared, hence the species of insect was not identified. 

In the fall of 1898 the writer noticed numerous large gall-like swell- 
ings upon Lima beans growing in Maryland near the I)istri<it of 
Columbia line. The following season material was obtained for 
fltudy and illustration, and the species was reait'd to the adult. Dur- 
ing this same year Prof. F. S. Ekrle, of Auburn, Ala., sent specimens 
of the larvse of borers in beans, one sending l>eing made in June and 
another in August. From the first only a single male muth was ol)- 
tained, and the second sending was an entirely different spet^ies of 
insect, the smaller corn stalk-borer {Elamnopalpus ligmmeUim). To 
the best of the writer's knowledge, neither of tho.se two species of 
borer has been identified with injury to thR bean plant until the 
present time. 

Of the first sending received from Auburn, Ala. , a larva issiied«i.7V>M(e, 
being near maturity at the dat« of its receipt, June 15. The moth 
developed July 7. Larvss were not abundant at the time of writing. 

A peculiarity in regard to the noticed appeanmce of this species in 
its more northern range is that it could not be found in any other 
locality visited, not even in gardens within from one to three miles 
of the place where attack was first noticed. Tn short, infestation 
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could be detected only in this one garden and only to pole Lima beans. 
Dwarf Limas, wax and navy beaos in the immediate viciiuty as else- 
where were not troubled. 

NATUBE OF ATTACK OBSEBVGD IN HABTXAIO). 

During November, 1898, vines of Lima beans growing in a garden 
in the vicinity of Cabin John Bridge, Maryland, were noticed with 
numerous large gall-like Bwellings upon them, the swellings being 
particularly evident where the vines were eroded aud the injury 
accentuated by I'ubbing against a high lattice fence upon which they 
grew. Unfortunately it was too late that season to identify the insect 
which caused this damage, as all the plants were dead and dry and the 
insecta had long since deserted their early homes. The injury bore 
some resemblance to that caused by the well-icnown stalk borer, 
Gortyna nitda Gn., which attacks a great variety of plants. The 
galls, as tiiese swellings may bo called, are quite Urge in some cases, 
and it was quite evident, as was subsequently verified, that when they 
occur in such numbers as in this instance they cause considerable 
drain upon the vitality of the plant which has a corresponding effect 
upon the production of aeetU or beans. 

A lookout was kept the following summer for an e^rly attack of the 
same species, )>ut unfortunately only a small planting of Lima beans 
was made iti the infested garden, and no vines were planted along the 
fence. Judging by the number of galls seen in 1898, it seems probable 
that an immense number of the larvae came to maturity that year, but 
there were comparatively few plants infested the following year. 

Of the moths reared, the single male from Alabama and a female 
from Marj-land were referred to Rev, George D. Hulst, of Brooklyn, 
N. Y., a specialist in the Phycitidro, who determined them as of one 
species representing a new genus and a form as yet undescribed, to 
which he had given tlie maimscript name of Monoj)tUota nuhileUa. 
Owing to the unipcctinatts structure of the antenuEe of the male (unique 
with the genus Ceara of Kagonot) the writer was at first in doubt as to 
the identity of the two sexes as one species, but this matter is now set 
at rest. As to the position of the genus, Dr. Hulst .saya that taking 
into B4'«ount the most of its apparent afiinities it may l)e placed after 
Phyt^itopsis and before Dioryctria, this position Hceming to be indi- 
cated in some measure by Ragonot's Monograph. 

Thf! species may l>e known as the Lima-bean vine-lmror. 

THE SPF<nKS nBSOttlBRD. 

The following dcst^ription lias In'on kindly furnished by Dr. Hulst, 
aiid although it ha.s also appeared in the Canadian Entomologist of 
January, 1900 (Vol. XXXIl, pp. 13, U), it is deemed advisable to 
publish it entire hero in connection with the illustrations. For the 
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benefit of those who have not given special study to the Microlepidop- 
tera it should be said that of well-known moths this species bears a 
superficial resemblance to the genua Ephestia, which includes the Medi- 
teri'aneaD flour moth and the still commoner though less troublesome 
dried-currant moth. It has, however, a raore robust body; both pairs 
of wings are darker, the hinder ones more noticeably so and the pat- 
tern of the fore-wings is less distinct. The head is considerably larger 
and the male antennse alone, as previously remarked, will serve to 
distinguish the genus from any other of the Phycitinie. A female 
moth is shown twice natural size at a, the atructui-e of the male antenna 
at t, fig. 1. The moth is subject to some variation an regards the 
markings on the wings, which are sometimes more suffused than in 
tbe specimen figured. 

The wing expanse is about seven-eighths of an inch (21 mm. in the 
male; ^3 mm. in the female), 

TECHNICAL DIAGNOSIS OF THK GENUS MONOlTn/VTA HUL«T. 

Palpi aectmding, second article heavy, thinl ithurt; iiiaxiliary iiuljii Kumll; front 
broail. flattened; ocelli not diacemiblo in uiidenuded H]>eciiiieiiti; niiteniiue of 3 , first 




rta.l.—Mom>piaBla n 
e, Bnt ftbdumliuil h 
die, except A and f which an: mucli in*«[iilflfd (orlgtna]). 

S^ment much lengthened, nwollen, followed by a derided, rather len^heneil Iiend, 
hollowed on the inside into a deep furrow, or ]>ocket, ita entire length, the edges of 
the Furrow scaled, liecoining tufte<l on posterior etlges ontwanlly; b.'yond xinuF 
filiform; from beyond battal joint theantennivare unii>e<'tinate, tlic peclinatione one on 
each Hegment, fllifofni, lieing lungetit jiwt beyond einiis and these five or six times 
the diameter of the stem, each arme<l with straight parallel hairs on each side; end 
segments dliale. Antennie of 9 filiform, ciliat*^; thorax and al^domen rather stoat, 
die genital armature of J prominent. Fore wings rather elongate, subtriangular, 
11 v^ns, 4 and 5 separate, C from cell near angle, 8 on 7, 9 and 10 from coll. Hind 
wings brood, 8 veins, 2 near angle, 3 (rom angle separate from 4, 4 and 5 stemmed 
half their length, 6 separate from 7; <h'11 very short, not more than one-fourth wing 
length. Ij^s as usual in the grouii, ralher heavy. (Hoist.) 
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TECHNICAL DESCRIPTION OF MONOFTILOTA NUBILELLA HVWT. 

Expands 21-23 min. Palpi dark fiiscouB, lighter on inner side; front fuscoDB, 
much darker in front of eyea, and in one specimen purplish in middle; anleniiEB 
tuBCOUS; thorax fuscous, with purple tint, more marked in front, and lightaninginto 
(trayiMh behind; abdomen fuscous to light fuacous gray, somewhat purplish on ante- 
rior st^mente. All the s^mienta darker lined; tore wings dark fuBCous, broadly 
shaded with blackish longitudinally on veins, and lightened with white scalefl on 
anterior half and submai^nally making these portions gray, with blackish dashefl 
of ground color, the gray being most decided on subbaaal and central anterior por- 
tion. Over the wings on the inten'enular spaces is a purplish stain more evident 
posteriorly; cross lines faint, whitish, the inner shown mostly by the heavier dark 
angnlate, somewhat diffuse blackish outer shading, the outer fine, rounded outwardly 
in middle with indistinct dentations; diaial spots geminate, black; marginal line 
broken, black; fringe fuscous. Hind-wings dark, smooth fuscous, lighter bnsally 
and along inner margin, the lines darker; beneath even smooth fuscous, the fore 
wings the darker; marginal line blackish. (Hulst.) 

DISTRIBUTION. 

It seems probable, in spite of the few ascertained localities which 
we have concerning this insect, that its range extends well through 
the austral portions of Maryland, Vii^nia, and the District of Colum- 
bia, southward to Florida and Alabama, if not to a few neighboring 
Gulf States. It is obviously extremely local, and the abundance of 
individuals at Cabin John, Md., would appear to indicate that it per- 
haps extends some little distance farther north where the climate is 
suitable. At present it seems likely also that the species is a southern 
one and that it does not occur very far north in the Carolinian portion 
of the Upi>er Austral life ai-ea. 

DESCRIPTIONS OF THE EARLIER STAGES. 

T/i''- <yi/.—From a crippled female eggs were obtained August 16, 
but as they were not fertile and exceedingly variable in foiiii a per- 
fectly satisfactory'- detailed description was impossible. These were dull 
gi-ay in color, irregularly ol»long oval in form, and the surface was 
finely, distinctly, and rather regularly reticulated. The best formed 
specimens of egg obtained measured altout 0.70 mm, in length by 
O.-IO mm. in diameter. 

77ii- ynu-ng htrva. — ^The youngest lan'SB seen have polished, perfectly 
black head and thoraeic shield; the iKidy is dull light gray; the pilif- 
crouM waits and a few dots showing distinctly on eai-h segment, a lit- 
tle darker gray in color. The hail's naturally are longer in propor- 
tion and nearly white in color. 

The larvte between 10 and 12 mm. in length ai-e darker, and those 
which have come under observation that are a little larger are dull 
green, darker above with dull carneous just beginning to show. 
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A jouag larva in shown in figure 1, at d, and an mlarf^d abdominal 
s^ment of the same in prolile at e. 

TheJuU-grown lan>a. — The larva when mature is of striking appear- 
ance owing to the beautiful bluish-green color of the body. It is 
of robust cylindrical form, about five times as long as wide when 
extended, widest at the middle and tapering rather feebly till near the 
anal extremity. The general color of the body is glaucous or light 
Bpa-green (near verdigris green of Ridgway'e nomenclature). The 
body is deepest in color, nearly blue on the ventral surface and in the 
thoracic region. The dorsal portion of the abdominal segments is 
darker and strongly marked as with an overlay, with dull earneous or 
pinkish. Segmentation is rather strong and the thoracic and abdom- 
inal folds are pronounced. The surface is rather sparsely clothed 
with rather long yellow hairs, short on the head and legs and longer 
elsewhere. 

The head is a little less than half the greatest width, rather dark, 
nearly uniform moderately shining brown in color, becoming black 
near the tropbi; inverted V-mark elongate, distinct. The first tho- 
racic segment is a little narrower than the second and third; thoracic 
plate strongly transverwe, moderately shining olive brown. Thoracic 
spiracle encircled with black; just anterior to this and a little below it 
is a small yellow chitinous patch of subtriangular shape, the apex 
directed obliquely slightly downward toward the head. 

The first eight abdominal sf^gments bear each a minute rounded 
piliferuus wart on the side, smaller than, and Iw^ted just alrave, the 
stigmata. Stigmata encircled with black. Last abdominal or anal 
segment strongly divided transversely, giving the impreMsion iif an 
extra segment. Anal shield weakly subtriangular, with the base 
rounded and the angles obtuse; color rather pale yellow, with mar- 
gins marked with four fine black spots arranged like the corners of a 
rectangle. The three pairs of thoracic legs are well developed, as are 
also the four pairs of abdominal and the anal prolegt^. 

Ijength when full grown and extended, iX-i'l mm.; width, -V.-Z mm. 

The mature larva is shown in profile in the accompanying figure 1 
at/. 

After the larva has spun its cocoon and is prepared for hibernation 
it undergoes a shrinkage, to about a third the size iK^fore its construc- 
tion. Segmentation has become still stronger, and the Ixtdy is now 
widest at the first and second thoracic segments. The colors have 
grown duller, the ground hue being green without the bluish tint. 

The pupa. — The chrysalis or pupa is of robust proportions, and pre- 
sents no characters worthy of special remarks. The color is rather 
dull olive brown, and the surface is moderately smooth and feebly 
shining in most portions except the wing-pads. These latter are nearly 
opaque, dull olive green, and reach in front to the bottom of ih» fifth 
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abdominal segment. The extreme tip is armed on each side with a 
minute spine, directed laterally and ventrally. Between these spinea 
are four short, moderately t-oarse bristles. Length of specimen used 
in description, evidently male, 11 ram; width, 3.5 mm. 

The coco<m. — Ti-ansformations take plaeo in elliptical oval cocoona 
construeted of particles of earth or »and, joined rather firmly together 
by means of silk spun by the larva. One of thesecoc^onsisshownaty, 
fig. 1. Theaver^emeasurementiiaboutl6mm. long, and thediameter 
is about half that. These cocoons are usually formed in the immediate 
neighborhood of the infested plants, and such as have been observed 
were constructed close to the surface of the ground an inch or leaa 
below it. 

Th« ffalI*.—The galls at the time that the larva has reached f uil devel- 
opment measure about an inch to an inch and a quarter in length, 
that being the average length of the burrow of the larva within. In 
diameter they measure at this time about half an inch, but some have 
been seen later in the weason that measured three-fourths of an inch. 

Theopeningtoagallisusually madeat oneend, but occasionally near 
the middle, and of those seen a majority were placed at the lower end. 

A gall with mass of exuding excrement is shown in figure 1 at e. 

OCCURRENCE IN 1899. 

Infestation was not noticed until July 8, but undoubtedly began 
earlier, when several vines were obser\'ed to \n: dying from within one 
to two feet of their tips, the leaves drooping over and slowly withering. 
Three or four holes wei-e. noticed on each of these vines, evidence that 
the jMrent insi^-t had deposited three or four eggs upon eai^h at rather 
regular intervals, and from these holes issued a small quantity of 
yellowish- white fraws. The vines were in each case somewhat bent at 
tlu' point of attack and some had already begun to assume gall-like 
proportions. Some of the vines were cut at this point and larvie were 
found from a little less than a qu&rter to about half an inch in length. 
The lai^jest burrows were at this time a little more than three-fourths 
of an inch long, one-eighth of an inch at the opening, and only about 
one-sixteenth in width, or just large enough for the easy passage of the 
larva up and down the vine. 

The infested portions of vines collected July 8 were placed in a 
rearing jai' and kept moist to prevent their drying. When examined 
July IT, one larva, about half grown, was noticed crawling about the 
jar. It was removed and placed in another jar with a fresh vine, and 
was found to have bored into this the following day. It is obvious, 
thei-eforc, that the larvje are capable of leaving an infested stem for 
another one as they crawl well and secrete a strong silk thread which 
readily supports the body, and thus they are able to let themselves 
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dowD without injury. Under ordinary circumstances, however, there 
is nu necesijity for a change of residence and there in no evidence that 
such change was voluntarily made during the season just passed. 

July 25 and aftenvards other visits were paid the infested hean patch, 
and by looking closely for fresh droppings upon the leaves, for gall- 
like sweUings and dying and wilting leaves, a considerable number of 
the boreiTi were secured that had escaped the first visit. When a well- 
formed gal! results from borer attack it sometimes happens, particu- 
larly if the plant be well advanced in growth and the point of attack 
be low down upon the vine, that the plant does not appear to bo in 
any great degree incommoded by the insect's presence, but it fre- 
quently happens on the other hand that the gall, if badly formed or 
made at a point where the plant is weak or weakly attached to the 
pole, becomes in time ao broken open that the upper portion is killed. 
Several vines were tlma found broken 4 and 5 feet from the ends. In 
one case a plant was observed that had lost three bi-anching vines, all 
about 4 feet long and all bearing undeveloped pods. 

From careful observations of all infested vines it was found that 
attack may take place at any point from the base of the vino on a level 
with the ground to within a few inches of the tip; that the result of 
attack varies greatly, a strong, well-grown plant being able to siirvivo, 
while a weak one usually suffers in greater or lesa degree. As is so 
often the ease with insect attacks, injury was much more notiwable 
at one end of the rows, the northern in this instance, than elsewhere, 
the southern end suffering somewhat less and the main portion of the 
planting still leas. Attack had begun at the north end in the direction 
of the previous year's vines and ended at the southern or far extremity, 
since the lar^se matured much earlier in the vines at the foiiner place 
than in the latter. One stunted plant attracted attention August 5. 
It was still green, but the leaves had all fallen away and thei-e were no 
pods. It had been attacked two inches above the gi'ound, and although 
the stem had not been severed, the plant had been practically a failure 
in consequence of the injury. 

A few of the larvte that were taken from the oldest parts of the 
largest vines were nearly full grown July 27, and by the beginning of 
the second week of August all but a few were mature, and some had 
escaped from the vines. 

A mature larva was seen to leave its gall July 29, in the morning at 
about 11 o'clock. When the jar was next examined, at S o't^lock the 
same afternoon, the larva had disappeared in the earth, and the fol- 
lowing morning its cocoon was found attached to the stem in which it 
had lived, at the base, at the bottom of the jar. 

Examination of the jar in which the other larvfe were confined 
showed that some had reached maturity and entered the earth a few 
days afterwards. One, however, was found August 1 which had just 
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molted, und was at thi» time only 3 mm. long. A iiuijority of these 
larvffi would probably have left the vines before the midtUe of August. 

From the obfjerved fact that a beau vine if infested at all is usually 
attacked in two to half a dozen places, it is patent that a moth deposits 
several eggs on a vine before leaving it. In one instance two galls 
appeai-od about three inches apart. 

As a rule only a single larva inhabits a ^1^ ^^^ "^i^^ ^^ found in 
which two were domiciled, one nearly grown, appearing to be the 
original habitant, and the other, less than half grown, an interlopoi*. 

THE SPECIKS PARTIALLY DOUBLE -BROODED. 

Two of the moths issued August 15 and these were all that were 
obtained that month from our rearing jars. One other moth issued 
September T. Examination of the jars showed that they contained 
cocoons and when one of these was cut open, September 12, it was 
found to contain the larva. 

The same day the writer visited the infested locality, finding that 
few lar^ie still remained in their gHllw. It was also noted, as we had 
reason to expect, that a second gcnei-ation had begun to attack the 
plants. 

The second generation about the District of Columbia is a very small 
one, the majority of the first genei-ation wintering over, probably as 
larva;, as several species of insects are known to do here. In short, 
the sp(;cies is only partially two-brooded, in this respect resembling 
the squash-vine borer and certain chrysomelid beetles, which are not 
fully double -brooded in this loc-ality. 

Farther north, if the species extends toward the Transition zone, 
which seems doubtful, there would be without doubt only a single 
generation, and southward in the Lower Austral we may be equally 
sure to have two well-defined generations each year. 

A larva obtained in the field September 14, and undoubtedly of the 
second generation, required about a week longer to complete its growth 
and was found spun up September 26. 

It is evident that the second generation is able to complete its develop- 
ment before the crop is made. 

NATURAL ENKMIES. 

The first generation of this insect appeared to be absolutely free 
from the attack of any natural enemies, either parasitic or predaceoua, 
none of the galls harboring any other insect than its original occupant. 
In galls produced by the smaller generation a single parasitic pupa 
was found in September. This ti"ansformed to adult on the 4th of 
that month, and the specimen on being referred to Mr. Ashmead was 
identified a^ Ompfiahlioida Ashm., originally described from Florida. 
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BBHEDIAL MEASURES. 

This insect could be kept in check by trimming and destroying the 
terminal vines when these are found to be infested, while the larvte in 
the lower portiona of the stem could be removed by cutting longitudi- 
nally without serious injury to the stem itself. Thit< latter measure 
was employed by the writer to obtain specimens with comparatively 
little injury to the plant itself, and certainly with less than would have 
been accomplished by the larvse had they been left until maturity in the 
stems. Such methods are, of course, irksome, but there is no other 
recourse, as insecticides can not be applied so as to reach the insect 
without an equal amount of labor. After the crop is gathered, harrow- 
ing the plats where the plants were growing in the fall would tend to 
expose (iie larvse or pupas to the elements, and then plowing deeply in 
the springwould have the effect of preventing the moths from is^juing. 
This remedy has been tried against the squash-vine borer with success, 
and there can be scarcely any doubt that it would be productive of 
equally good results with the present species. 

TEE SHALLER CORH STALK-BORER. 

[Ela*mopalptt» tignoeellur Zell.) 

Since the 6rst recorded injurious occurrence of the so-called smaller 
com stalk-borer in the Southern States in 18S1, the species was not 
reported to be again troublesome, to the writer's knowledge, until the 
past year, 1899. Neither has it to our knowledge been previously 
observed to attack any other plant than corn, nor has it been recorded 
from Alabama, in which State attack came to notice during the year. 

The notes which follow, concerning recent injury, show a much 
wider range of food plants than the species was formerly known to 
have, and imply some doubt as to whether corn or other Gramineee are 
its ori^nal or preferred food plants. 

BEPOBTS OF INJURY. 

August 16, 1899, we received from Pi-of, F, S. Earle, Auburn, Ala., 
larvtB of this species in stems of young beans. The larvsB were in all 
cases found in that portion of the stalk below the surface of the earth, 
a hole showing near, apparently j ust at, the surface through which the 
larva bad forced its excrement and in many cases made its escape 
before reaching us, as only a small proportion of the stalks sent con- 
tained larvffi. From this sending were obtained moths which began 
issuing during the last day of August and the iirst part of September. 
Concerning injury. Professor E^rlo wrote under date of August 29 
17691— No. as 3 
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that less than 10 per cent of the stand of beans from which the infested 
stalks were taken were Left on the plat where infestation was noticed. 
No larvse could be found at that time. 

September 26, Mr. Thomas I, Todd, Athens, Gra., sent specimens of 
larvse, with the report that they feed in growing peanuts and had 
destroyed in his vicinity a great many plants, sometimes as muoh as 
half a crop. The specimens when received were partly in the shells of 
the nearly mature nuts or tubers. 

September 27, Mr. H. M. Simons, Charleston, S. C, sent larvse, 
together with specimens of the stalks of snap beans showing injury 
done by them. The species was described as attacking beans at all 
stages of growth, from the time that the plant appears above ground 
until it comes in full bloom, and injury had been noticed even when 
the plants were fully mature and the beans nearly ripe. 

October 2, Mr. Todd included a specimen of this larva in a sending 
of various species found eating the leaves of turnip. The larva was 
spun up at the side of the midrib of a leaf, being partially concealed 
in a web, and overnight ate a very considerable quantity of the leaf. 
Concerning its occurrence in peanuts, he wi-ote, in response to inquiry 
as to whether the proximity of corn did not have something to do with 
the attack, that the peanut patch where the larvK were first observed 
was at least 200 yards from any corn, and that no corn had been planted 
nearer the previous year. Inquiry of his neighbors brought out the 
information that peanuts that were planted between each hill of com 
were very little more subject to attack than where the peanuts grew 
distant from cornfields. Our correspondent also failed to find any 
corn that was infested. Larger borers, however, were found in the 
stalks, presumably either the corn ear-worm or the fall army worm. 

DESCRIimVE. 

The moth which produces this borer is a member of the family Phy- 
citidte, and until recently was known inmost works as Pemj>eliallgno- 
sdla, but is now referred to the genus Elasmopalpus of Blanchard. It 
is an exceedingly variable species, but typi(«l specimens resemble 
rather closely the fonns illustrated in figure 3. The moth measures 
about three-fourths of an inch in wing expanse, the females being 
usually larger. There is great differenc^c in the two sexes, so great in 
fact that in ordinarily well-marked specimens the sexes look like dis- 
tinct species. Besides the differences in antennal structure, which can 
at once be seen by comparison of the two figures (a representing the 
male and h and S5 the female), the male ]mlpi are longer and thicker. 
Pale yellow or ochreous is the prevailing color of the fore-wings of 
the males in well-marked individuals. This is bordered out-wardly, 
particularly at the ends, with dark purplish scales, forming a pattern 
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more or less like that represented in the Hgure of the male here pre- 
sented, there being great variability ae to the extent of the ground 
color and the border. In extremely dark individuals the ochreous is 
scarcely apparent save in a small portion of the middle of the wings. 
In the females the wings are entirely reddish, purplisih, or plumbeous, 
and in some cases nearly black. The head and thorax are usually light 
in the male and of the same color as the wings in the females. The 
abdomen in both sexes is gray. The hind-wings are transparent, light 
silvery fuscous, with a rather strong subbasal line on the inner margin 
of the cilia. The peculiar structure of the antennee and mouth-parts 
of the male is mentioned somewhat in detail with enlarged figures in 
the report of the Commissioner of Agriculture for 1881. A portion of 
these have been adapted to figure 2, here reproduced. The variability 
of the species is shown by the different synonyms founded on colora- 
tional differences. Of these, angunt^lus Blanch, 
agrees with the type; incautdlus Zell. differs in 
having the central portion of the fore-wings bright 
reddish; while tartardlva Zell. has the fore-wings 
plumbago or blackish. 

DISTBIBDTIOK. 

-Bomiopo/pM The original specimens of this species occom- 
^t^rd*i^n«I?;^t panying the first reported injury in the United 
caiiDg oauine ai scales; 6, States Were received from Richmond County, Gia. 
^d^^'^il'Ill^fhl^ The species was reported the same year at Atlanta, 
ptipiuoj male— nil greauy Ga., and Columbia, S. C, and as far north as 
^^'iJl^^A^t^)""^' ChapelhiU, N. C. In the National Museum col- 
lection we have also specimens from Euf aula, Ala. , 
Archer, Fla., Kansas, and Texas, the last State being represented by 
material from several sources, in all probability from as many 
localities. 

Zeller recorded this species from Texas, and Dr. Hulst (Tr. Am. 
Ent Soc., Vol. XVII, p. 159) added Florida, with the additional state- 
ment that it had been taken in the Bahamas, Venezuela, Buenos Ay res, 
Patagonia, and Chile. Zeller also records Colombia and Brazil. 

It is evident from this that the species is of southern origin, obvi- 
ously tropical, and perhaps introduced from the West Indies into 
subtropical North America. As no veiy extensive injury has been 
recorded since its original discovery of establishment as an enemy to 
agricultural interests, now nearly twenty years ^;o, it .-^eems proba- 
ble that there is very little Immediate danger of serious injuries or of 
the insect's spreading much farther noith than where it has been 
reported to occur in North Carolina; although this may be accom- 
plished in time. The past j'ear Mr. Aug. Busck obtained a perfect 
moth at Bladenabui-g, Md., in August, and Mr. F. M. Webster oteerved 
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this species Beveral years ago at LaFayette, Ind. These captures, how- 
ever, do not evidence the permanancy of the species in those localities. 

THE EARLT STAGES OF THE INSECT. 

The /gmvi.— The larva ia nearly cylindrical, upward of half an inch 
long when mature, and a beautiful object when viewed through a baud 
lens, pah- green in color, marked above with nine reddish-brown 
longitudinal stripes arranged in transverse bands, forming on the 
different .-segtnents the patterns shown in figure 3 at d. 

It ia of elongate subcylindrical form, moderately depressed on the 
dorsum and a little more ventrally, and upward of eight times as long 
as wide. The general color above is in life pale bluish green, and the 
venter ia paler green tinged more or less strongly with carneous. The 
blur and green colors fade in inflated specimens and in alcohol. The 
head is siiiull. tonsideralily narrower than the ticst thoracic segment, 




Via. Z.^ISatmopalpu* tigjiogfUiia: a. ouile moth; b. foi«-wiii^ of dftrk U 
e. mt.\e M tisn: d. Urva: r.vontntl segment of larva boia side, much eDluBed:/,co(!Ooii~«]| except c 
three times natural iilie (original) . 

and shining moderately dark brown in color. Prothoracic plate very 
dark brown, nearly bla«',k. polished, with the median line narrow but 
distinct. The thoracif; segments are deeper bluish green than the 
abdominal, this color and the lighter aMominal ground color showing 
only near the sutures, where it forms in the anterior portion of each 
segment a transverse band, appearing at a little distance to be only 
about a fourth as wide as the remainder of each segment, but in 
reality (by closer inspection) fully a third of the whole segment. Seg- 
mentation 18 not pronounced, hut the segmental folds, as seen fi-om 
the side, are moderately prominent. Surface sparsely covered with 
moderately long hairs. Anal segment darker than the other abdomi- 
nal segments, but scarcely with a pronounced shield as in many larvie. 
Length, 15 to 16 mm. ; width, 1.8 to 2 mm. 
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Transformation to pupa takes place in a tolerably compaet cocoon 
formed in tbe earth and covered with grainti of sand or dirt. Such as 
have been seen were elongate, nearly reniform or bean-shaped, acutely 
prolonged at each end, and measured, when divested of such parti- 
cles of sand or dirt as did not adhere closely, from 12 to 14 mm, in 
length and about 6 mm. in width. A cocoon is shown at ,/ of figure 3, 

LITERATURE. 

During the year 1881 this species was 
the subject of some study on the part of 
Dr. Howard, as also of Dr. W. S. Bar- 
nard, at that time connected with this of- 
fice. Among other things it was learned 
that it had never been noticed in this 
country prior to 1878 (Rept. Comm. Agr. 
for 1881, pp. 142-145). Brief mention of 
this stalk-borer as an enemy of corn has 
been given by Prof, L, Bruner in his re- 
port to the State Board of Agriculture of 
Nebraska for 1891 (p. 260), and this sumn 
up all that the writ«r is able to find that 
bears in any way upon the biology of the 
insect. A rather full bibliogi-aphy i>* given 
by Dr. Hulst(l. c). 

Figure 4 shows the nature of the work 
of this stalk-borer in corn, 

NATURAL ENEMIES. ^^ j -Cnm ^tHlk sh.iwlng iiork ot 

Until the past year no natural enemies XrBr;,"^pt.Xri'^!!Tiir 
of this species had >)een observed, to our 

knowledge. From larvae received from Mr. Todd. Athens, Ga., a 
hymenopterous parai^itic larva issued October 15, and four days later 
was found to have transformed to a naked pupa, the adult issuing 
early in Novemi>er. It has been identified by Mr. Ashinead an ^hylhm 
(Microgaster) iin^Uijx'x Say. 



Previous observations have shown the practical impossibility of a 
perfect remedy for this insect, since it ha-* been observed to hil>ernat*' 
in all three stages of larva, pupa, and adult. 

Only two remedies suggest themselves: The plowing up and burn- 
ing of the corn stubble or other infested material as early as possible 
after the crop is made, as already advised in the 1881 report, and rota- 
tion with some crop not affect^'d by the species. It seems probable 
that this insect would not injure any of the smaller c<;reals. sweet 
potatoes, cotton, melons and other cucurbits, potato, tobacco, and 
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other solaoftceous crops, asparagus and other vegetables, and this sug- 
gests the use of the small grains and the other field and garden plants 
as alternate crops. It is not likely that the insect could be reached 
with insecticides. 

THE PALE-STAIPED FLEA-BEETLE. 

{Si/Hni'i lilnndii Meis.) 

The frequency of the occurrence of the little flea-beetle, Systena 
Handa Mela., on cultivated crops in recent years, as shown by pub- 
lished record as well as by personal experience, has led the writer to 
look carefully through our literature and our divisional notebooks 
and to make such observations as have been possible toward a comple- 
tion of our knowledge of the species. In the vicinity of Washington, 
D, C, the beetle has been no- 
fVl Ah *i***i most often in connection 
ty flp with observations on the insect 
c ■* enemies of t>eans, but the larva 
has not l>een found on, and may 
^^T'W- not live at the expense of, this 
f ^^X plant. The beetle is more 
' often associated with corn than 
with any other crop plant, and 
\ / the Iar\'a, although on one 
, occasion found upon com, 

without doubt feeds normally 
on certain (common species of 
weeds, one of which was posi- 
tively identified during the 
past season, while a second is more than probable. The «till more 
common (M'cnrrence of the beetles on (^i-tain other forms of woedw indi- 
cates these as also larval food plants. 

DESCRIiTlON OF THE ADULT. 

The beetle known as Si/.itetia hland4i measures about an eighth of an 
ini'h (3-3.5 mm.) in length and is about a third lus wide a.s long. It b 
ci"eam colored, with nearly black abdomen and eyes, and the elytra are 
ornancnted with a broad sutural and two narrower marginal stripes 
of a dull, light-brown color. 

Not infrequently the elytral stripes are obsolete. The head is red- 
dish, the long, slender antennse and the legs also marked with light 
brown, and the posterior femora are greatly enlarged like those of 
other flea-beetles. It resembles superficially the common cabbie 
flea-beetle (Phijlhitreta vittat-a), but is much larger. The colors bpeci- 
fied apply to the typical hJanda, which is represented at figure B, h. 
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Everything considered, thin is perhaps the beet-kiiown apecies of ita 
genus, from the frequency of its attacks on cultivated crops. The 
term species is used for convenience. Up to the year 1889 Syatena 
Handa was considered to be a distinct species. In diat year, however, 
Dr. Horn, in his Synopsis of the Halticini of Boreal America (Tr. Am. 
Ent Soc., Vol. XVI, p. 273), relegated this form to varietal rank, plac- 
ing it as a synonym of A', teejiiata Say. It is not within the province 
of this note to discuss the validity of Uanda as a species, nor dispute 
the opinion of our greatest authority on American Coleoptei-a. The 
question is largely one of opinion, and for present purposes at least 
tcBniata and hlanda may be considered distinct. A common form of 
Uemata is shown at figure 6. It is polished black 
with white stripes, having the same superficial ap- 
pearance as dongata Fab. , a common Eastern form, 
l^e references to published literature which will be 
cited pertain only to accounts in which Handa is 
either specifically mentioned or known to have been 
the species under consideration. 

DISTEIBUnON. 

Systena Uanda is a native American species, and 
was first described by the younger Melsheimer from p,,, s.-.Stf.(™iit7i(- 
Pennsylvania (Proc. Acad. Nat. Sci. Phila., Vol. oio.d.tk vsriety-abow 
ni, p. 164) in 1847. (JZor'""" ^"^ 

The distribution accorded ' by Horn incmdes 
"Kew England" and Pennsylvania to "Dakota," Kansas, Colorado, 
and New Mexico. It has been observed in the greatest abundance, 
according to available data, in New Jersey, eastern Pennsylvania, 
Maryland, Ohio, Indiana, Illinois, and Nebraska. Injuries have also 
been reported in Virginia, Georgia, Delaware, Michigan, and 



The following list of localities is for the most part derived from 
material in the National Museum, and particularly from specimens in 
the Hubbard and Schwarz collection, and from the collections of the 
writer and Mr. Pratt, but includes also a number of lecoi-ded localities 
not represented by specimens: 

"New York" (exact locality unknown); Cape May, Spring Lake, and 
Washington, N. J.; Allegheny, Chambersburg, and Kennett Square, 
Pa.; Newark, Del.; Marshall Hall, River View, Scat Pleasant, and 
Travilah, Md. ; Colonial Beach, Woodstock, Rosslyn, Fortre-ss Mon- 
roe, and Pennington Gap, Va,; Adrian and Monroe, Mich.; Cham- 
paign, Anna and northern Illinois; Chesterton, Columbia City. Pax- 
tens, Sumner, and Tippecanoe County, Ind. ; Lincoln, Nebr. ; Harrison, 
Ark., and Jackson County, Ga. Specimens identified and labeled 
"blanda" are also present in the national collection fmui Winslow, 
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Tucson, and Tuma, Ariz.; Salt Lake City, Utah; La Veta, Colo., and 
Calif oroia.' 

Although the above localities show a wide diertribution east and west 
and southward from Pennsylvania and Kew Jersey, the species is, on 
the whole, somewhat peculiarly Carolinian, at least as regards reported 
injuries. It has never been found, at least to the writer's knowledge, 
near New York City, and its occurrence in the Austral portion of New 
York State is doubtless rare. The exact locality in New England does 
not appear to be known, but it is not improbable that it is Connecticut, 
which includes a considerable strip of Carolinian territory. The spe- 
cies is evidently rare in the upper portion of the Carolinian region, and 
not common in the Austroriparian, if indeed it occurs there at alL 

DE80R1FTION8 OF THE EAKLIEB STAOB8. 

The egg, — The ^g is elliptical but somewhat inconstant in ouUine, 
about two and a half times as long as wide, and opaque, light buff 
yellow in color. The sculpture of the surface, as observed under a 
moderately high power of microscope, appears to be granulated, but 
under a higher lens it Is seen to be divided into very minute and rather 
ill-defined shallow concave hexagonal areas arranged in sevens inclosed 
in hexagons. liength, 0.60 to 0.68 mm.; width, 0.25 to 0.27mm. 

The eggs are shown enlarged at c, fig. 5 and the sculpture at d. 

Eggs were laid from June 10 to July 8, and all that were observed 
were deposited singly and in small masses of three or four, flat upon 
the leaves or attached to the sides of the tubes in which the beetles 
were confined. 

The laroa. — ^The larva is white and slender, resembling superficially 
Diabrotica and Epitrix, whose larvce have been figured in previous 
bulletins of this series. The head is light brownish yellow and the 
legs are pale yellowish and faintly lined with dark brown at the articu- 
lations of the joints. The legs resemble those of Epitrix, ending in 
blunt padlike processes. The dorsal surface of the body is somewhat 
peculiar as regards the tubercles. These are so nearly obsolete as 
to render it difficult to locate them with certainty. Their arrange- 
ment is only approximately indicated in the illustration (fig. 5, a), 

' A very considerable proportion of thwe iBBt-mentioned specimens have tbe sutii- 
ml and lateral stripee black. Most of the individuals ttiuB marked fall into varie- 
ties milU and ligata, and may be considered txniata. In other words, I have reserved 
the term blanda to apply more particularly to such forms of txniala Say (Horn) as 
occur in the eastern portion of the United States (mostly in the Carolinian life area, 
although blcenda appeare to extend somewhat into the Upper Sonoran), while (jenf- 
afa ie reaervod for those other very variable fornjB, such as mUit and ligata. 

There is every probability that the form found in Colorado, Arizona, and New 
Mexico extends into Central America, as a p])ecieB of Systena has been described by 
Clark under the name of penloralix, which is, according to Jacoby, "perhaps iden* 
tical with Nanda Melsh." This latter form is generally distributed in Mttdco and 
other States of Ceatml America. 
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The mcNst striking feature of the iarva is, perhape, the anal segment, 
which tapers to a conspicuous prolonged process, sannounted at the 
apex with a crown of short spines and four long stiff spiuose haira. 
lliis s^ment is shown enlarged, dorsal view, at /, while the lateral 
view («) shows also the anal proleg. The surface of the body is mod- 
erately hairy, the hairs of varying length. 

The length of the larva when full grown is about 8 mm., the width 
about one-eighth of that 

A somewhat more technical descriptjon of the larva is given by Mr. 
John Marten (Forbea's 18th Ills. Kept., 18S4, p. 22). 

TTiejyupa. — The pupa also resembles those of Epitrix and Diabrotica, 
being of the same general appearance and having the anal segment 
ending in a pair of spines, described by Marten as brown, ratlier long, 
tapering, and very tliick at the base. Ijength, S.5 to 4 mm. 

RECENT DNBEOOBDED OOOURBEHCE OF THE BFEOIEB. 

This flea-beede was first observed on beans during the first two 
weeks of August,. 1897, at Marshall Uall and Seat Pleasant, Md., eat- 
ing the epidermis from the upper sides of the leaves, and was noticed 
in less numbers on bean leaves the following years. The first record 
of serious damage to beans which can be found is that of F. M. Web- 
ster (Insect Life, Vol. VI, p. 186), who states that it was very destruct- 
ive to beans in Ohio in 1893, and that "lai^ fields were seriously 
damaged." 

In 1898 tlie species was quite abundant upon its wild food plants, 
and particularly noticeable by its occurrence on the pigweed, Amhroaia 
artemisicEfolia. That year at River View, Md., it occurred in such 
abundance as to outnumber any other species of beetle that could be 
obteined with a sweep net. 

June 30 Mr. F. J. Dickinson, Chesterton, Ind., sent specimens, with 
the report that the species was causing much alarm through the neigh- 
boring country, and that the beetles appeared on a great variety of 
plants, but seemed to be doing the moat damage to the potato. 

July 5 the beetles were found at Colonial Beach, Va. , in numbers on 
the cocklebur, Xamthimn. canad^nse, eating the leaves from the upper 
surface, and in this locality at least preferring this plant as food to the 
Ambrosia art^nisic^oHa, which grew in the immediate neighborhood. 

July 9 Mr. Dickinson wrote in response to inquiry that this species 
was injurious to melons and other cucurbits, turnips and other crucif- 
erous plants, eggplant, beans, tomato, and potato, the last crop being 
the one that yv&s most seriously damaged in that vicinity. 

la 1899, Mr. Edwin C. Post, Monroe, Mich., under date of June 28, 
seat specimens, with the information that the species occurred in a 
sugar-beet field, presumably in that vicinity, whieh had been practi- 
cally destroyed by them. They were described as quite active, jump- 
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ing about like fleas, and were found on only one other plant, specimens 
of which were inclosed and which proved to be AnJmmaartemuixBfolia. 

The same year the species was to be found in its usual abundance 
upon the weed last mentioned, as also upon the black or garden night- 
shade {Solanum nigrum). July 1 it was observed on beans and upon 
Lima beans at Cabin John, Md. 

July 11 and 12 Mr. Pratt, on the occasion of a visit at Trarilah, 
Md., made a sp(H;ial search for the larva, with the result of finding a 
few individuals at the root^ of lambsquarter, Chenopodium aUmm, and 
Jamestown weed, Da^ra strai/umium. The imagos reared issued 
July 22 and 23. 

In a previous year the writer captured an adult near Washington, 
June 17, which had but just issued, being still immature at this time. 

rUBLISHED ACCOUNTS OF POOD HABITS AKD INJUBY. 

What is evidently the first account of the habits of this species was 
published by Towncnd Glover in the Monthly Repoi-t of this Depart- 
ment for July, 1873 (republished in Ann. Kept. 1873, p. 152). In 
June of that year it was reported at Chambersburg, Pa., where it had 
" nearly devastated a field of corn, eating the leaves and leaving the bare 
stalks standing." In 1878 or 1879, according to Dr. Cyrus Thomas 
{qf. Webster), this insect " ravaged fields of growing corn in Illinois.*' 

Other a«.^ountd containing information concerning the habits of this 
species may be briefly mentioned. In 1884 Dr. S. A. Forbes {13th 
Rept. Ins. 111., 1883 [1884], p. 86) published a brief notice of its 
abundance on the leaves of strawberry and melon near Anna, in south- 
ern Illinois. In 1886 the same writer mentioned the rearing of its 
larva from kernels of sprouting corn in the earth (Can. Ent., Vol. 
XVIII, p. 177) and the feeding of the im^^ on the eocklebur, .Jan- 
thiiim fitruiiiarunn (Ent. Amer., Vol. II, p. 174). In 1887, according 
to Mr. F. M. Webster, it oc^^urred on potato vines in Tippecanoe 
County, Ind. (Indiana Farmer, July 30. 1887; Kept. U. S. Dept. 
Agr., 1887, p. 151). The same year Dr. J. A. Lintner recorded it on 
cotton in Jackson County, Ga. (Count. Gent., Vol. LII, 1887, p. 441; 
4th N. Y. R»'pt.. 1888, p. 155). In 1890 Mr. Webster ^ain reported 
injuries at Lafayette, Ind., to beets (Tr. Ind. Hort. Soc. for 1890 
[ISJIIJ, p. 26.) The following year Mr. Lawrence Bruner included 
this specieH in a list of the insects observed in Nebraska attacking the 
sugar beet. White clover, purslane, and Amaranthus are also cited 
as food plants, and the opinion was expi-essed that this is liable to be 
one of the mast destructive beet insects in the West (Bui. 33, Div. 
Ent., p. 15). He also treats of the species somewhat more at length 
(Bui. 16, Nebr. Agr. Expt. Sta., 1891, p. 60) in its relation to sugar 
beet, adding Chenopodium to the list of the food plants of the beetle, 
and remarking that it fed sparingly on the Crucifene. 
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The species mentioned by J. F. Wielandy in Insect Life (Vol. TTT, 
p. 122) as having been " very pestiferous " to various plants in 1890 at 
Santa F^, N. Mex., and particularly to "Yosemite Mammoth bush 
beans (costing one-half a cent a bean)," is probably Handa, but the 
specimens received on that occasion are not, at the time of writing, 
a^-ailable for identification. 

In 1893 Dr. J. B. Smith reported it in great abundance in the south- 
ern and central counties of New Jersey. Near Bridgeton, June 26, " it 
had almost entirely destroyed every field of carrota," the injury being to 
young plants as soon as they appeared above the surface. The leaves 
of young beets were infested, "melons of all kinds were also attacked, 
and in one field of cantaloupes the injury done by these creatures 
exceeded the injurj' done by the striped beetles," Dlahrotica mttata. 
Com, purslane, and pigweed were also infested. In previous yeara 
the same writer had noted injuiy by this species to beans near Wash- 
ington, N. J. (Rept. Ent. N. J. Agl Coll. Expt. Sta. for 1893 [181*4], 
pp. 478-480.) 

In 1894 Dr. Forbes publishes the first account of the biology of this 
species, giving descriptions (by John Marten) of the larva and pupa 
and figuring the former. 

Finally, in 1899, Prof. W. G. Johnson, of the Maryland Agricultural 
Experiment Station, reported this species to be injurious that year, the 
first report having reached him May 2, to Kieffer pear grafts. Dam- 
age was stated to he serious, and was accomplished by the beetle's eating 
out the terminals, thus stunting the growth of the trees. June 1, the 
same year, the species was reported to Professor Johnson as having 
destroyed 40 acres of tomatoes in Dorchester County, Md., injury 
being described as widespread, serious damage having been done in 
the Eastern Shore counties (Bui. 20, n. s., p. 63). 

GARLT DTVTBIOKAI. BECORDS. 

Complaints of damage to the blades of com have come to the Division 
from other soui-ces than those published. Among these a few may be 
mentioned. Reports were received, with specimens, from John "W. 
Spencer, Paxton, Sullivan County, Ind., dated June 22, 1885; from 
R. F. Smith, Columbia City, Ind., who stated that the species was 
"doing considerable damage to growing corn andoats," JuneBO, 1895; 
fi-om B. F. Ferris, Sumner, Ind., reporting that this flea-beotle was 
"destroying the leaves of young corn as soon as they appear, theivby 
killing the plants," 

The writer observed the beetles in some abundance the second week 
of June, 1891, at Kennett Square, Pa., eating the blades of corn and 
the leaves of Atnbrosia artetniaicefolia, which grew l>etween the rows of 
hilU. 

Of injury to other crops the following reported instances are worthy 
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of mention: July 23, 1886, Mr. E. W. Allis sent specimens of the 
beetle to this office, with the accompanying infonnation that the speciea 
had been very destructive to early sugar beets that year at Adrian, 
Mich. A neighbor, Mr. H. C. Bradish, was also much annoyed with 
this beetle. Our correspondent noticed the abundance of the beetles 
on "hogweed," presumably Amhnma artemisicEfolia. June 21, 1891, 
the species was received from Mr. M. H. Beckwith, Newark, Del., 
with the report that it was injuring the leaves of potato. May 25, 
1893, Mr. J. G. Taylor, Harrison, Ark., sent beetles with the state- 
ment that they were injuring pear leaves, eating them partially, so 
that they colored and dried up. The damage was most apparent on 
young budded nursery stock of that spring's growth. The beetles were 
to a lesser extent injurious to foliage of young apple trees. 

There are also specimens in the National collection labeled "on 
peas," and others "on peanuts," but without locality. There is also 
a note referring to the last specimens, stating that the beetles were 
destroying peanuts. The locality in the lastcase is probably St. Louis, 
Mo.; the date June, 1874. 

PROBABILITY OP A SECOND GENERATION. 

Adults have been taken by the writer in numbers as late as Septem- 
ber 17 in past years in central New Jersey, and this late occurrence of 
the beetles, taken together with their observed issuance as early as the 
middle of June, has disposed the writer to the belief that there is 
probably a second generation of this species in a latitude like that of 
the District of Columbia, although an experiment that was made for 
the purpase of testing the matter met with negative I'esulta. 

July 28, 1S99, a considerable number of beetles were placed in a 
large rearing cage with a healthy potted plant of Ambrosia artemiius- 
fdia. It was examined about a montb later and no trace of larvte 
could be found, but the plant had begun to wither at this time. 
Although this is not conclusive evidence that there is not a later gen- 
eration of S. hf^nda, it is significant as indicating the probability that 
the insects do not deposit eggs ordinarily after the end of July. 

SUHHART OF LIFE HISTORY. 

From what has been recorded it is obvious that there is much to 
learn before we know even approximately the life history of this 
species, as, for example, when it makes its first appearance and begins 
^SS ^^y'^ig' how and where the eggs are deposited, the pericid of ovula- 
tion, a full list of the larval food plants, and whether the species is 
single or double brooded. 

At the present time we know that the species hibernates as a beetle, 
and appears above ground in this vicinity early in June; that egg 
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laying continues probably through that month and at least to the 
middle of July, if not two or three weeks later; that injury is due to 
the beetles upon their first appearance usually; and that almost any 
valuable crop may be injured, either in the absence or presence of 
the wild food plants; that the larTse feed below ground, and probably 
have a wide range of host plants in addition to those which have been 
ascertained, which include at present only com, lambsquarter, and 
probably Jamestown weed. 

NATDBAL ENEMIES. 

Neither predaceotis nor parasitic insect enemies have been observed 
of this species. The writer is under obligations to 0r. Sylvester D. 
Judd, of the Division of Biological Survey, for information concern- 
ing certain of its vertebrate enemies. During June and July, 1898, he 
observed two species of sparrows in wheat fields near Marshall Hall, 
Md., feeding upon the adult flea-beetles, which were at the time on 
A?nbrcma artemufimfolia growing between the rows of wheat. The 
chipping sparrow {SpiseUa socialis) was observed June 16 and 17, and 
specimens were shot and their stomachs examined. Eight of these 
contained individuals of the flea-beetle as follows: 8, 12, 5, 7, 8, 6, 12, 
and 11 specimens in each. The grasshopper sparrow or yellow-winged 
sparrow {Ammodrarmis raiietmamm paeserinus) was observed attacking 
this flea-beetle July 9. 



Dr. Fletcher has reported finding that Paris green applied dry, 
mixed with twenty parts of flour and dusted on the infested plants, 
was thoroi^hly effective gainst this insect, and Professor Bnmer 
obtained equally good success by the use of kerosene emulsion. The 
arsenites suggest themselves as the appropriate remedy, and, since 
Bordeaux mixture has been found to be particularly distasteful to flea- 
beetles, this substance, if mixed with Paris green and applied as a 
spray, should prove still more valuable than when used dry. Keeping 
down the weeds which are known to be, or which we have good rea- 
son to believe are, larval food planbd, such as lambsquarter, cockle- 
bur, pigweed, etc. , should also be productive of good results, A good 
time for the destruction of these weeds would be about the middle of 
July, when most of the beetles have laid their eggs, and the larvte 
have not yet attained full development. By pulling up and burning 
the weeds at this time the larvsa could be destroyed in great numbers. 

Although the species is still periodical in its attacks, it is by no 
means certain that it will not prove injurious in some localities for 
two or more years in succession. 
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0B8SKVATI0H8 OH THE BRAN LBAf -BSETLB. 

{Cendoma trifurcaUi Forst.) 

Our knowledge of the life history of this flpeciea while not entirely 
complete, in no nearly bo that no special effort haa lately been made to 
learn more i-onceming it. Nevertheless a few tacbi have been obeened 
and reported which are desen-ing of record. Among the cases of 
reported injury in 1899 that will be cited are some of unusual severity, 
a circumstance of some interorit, since it bears out the prediction made 
by the writer two years ago (Bui. 9, n. s., p. tf4) that the species was 
obviously increasing in abundance and injuriousneus and liable to 
become a pest to the bean crop of the central Atlantic portion of the 
United States. 

Injiiriowt Mjairrencn in Virginia and northwurd. — The spetries was 
as abundant in 1899 in the localities visited by the writer in and near 
the District of Cohunbia as in tlic two previous years. 

May 30, 1899, specimen.s of the beetle were brought to this Division 
by Mr, George (J. Hill, who stated that the insect was doing i-onsider- 
able damage to young beans at Falls Church, Va. 

A1>out the btamo time Dr. S. D. Judd reported the species in great 
abundance, and injurious to beans about a foot high, in the viclnitv of 
Marshall Hall, Md. 

June 5 we received word through Mr. E. B. Calvert, of this Depart- 
ment, that this s^jccies, a specimen of which was received, was doing 
much dam^e to string and Butler bean vines at Petersburg, Va, 

June 6, Mr. E. M. Wright, Eureka, III., observed this species, 
which he identified from the description and illustration given in Bul- 
letin No. 9, on wax beans in hia vicinity. 

Injurious occurrence- in Al(Aama. — June 15 we received specimens 
of the larva from Mr. F. S. Earle, Auburn, Ala., together with 
affect<!d bean stalks which were believed to be injured by it. The 
insect was described as an old offender. Writing under date of July 
4, our correspondent stated that this species had been excessively abun- 
dant that year and had practii-ally destroyed all the early plantings of 
beans; those planted after the middle of May, hotvever, escaped injury. 
The beetles were described as being on hand, waiting for the plants 
to come up, and when the ground was cracked open by the seedlings 
the beetles went down and injured the minute plants badly before they 
could get abo\'e ground. In this respect injury resembles that so well 
known as being caused by the striped cucumber beetle, Dlabrotica 
vittata, to cucumber and other cucurbits. ■ The crop was sprayed 
three or four times with Paris green, but this did not save it. 

Accompanying Mr, Earle's first letter were spi'cimens of the roots 
and subterranean stems showing work both of the larva and of what 
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oar correspondent described as four different kinds of serioufl fungna 
enemies, which coaaiderably complicated matters. Early planting of 
cowpea were said to have been injured almost as badly as beans. It 
waa stated also, among other things, that farmers in north Alabama 
no longer attempted planting cowpeas before June oh account of the 
injuries attributed to this insect. Velvet beans wore growing side by 
side with beans in plots on the Experiment Station grounds at Auburn, 
Ala., and the former appeared to be entii-ely free from attack, while 
the latter were badly injured. Exemption from attack on garden pea 
had been noticed hei"e as elsewhere, 

Ooeurrence in, other hxialiti^. — Among new localities where attack 
on bean was observed during the year were Alexandria, Va. , Travilah, 
Md.. and Iiouisiana, Mo. In the locality last mentioned, attack was 
reported by Mr. G. M. Dodge in a letter dated November 24. 

At Bay Ridge, Md., the work of the beetle was evident on hog pea- 
nut, Falcata comoaa {AmphicarjHBa monawa), and although the larva 
was not found on this plant, the fact that no other known larval food 
plant or other plant, affected by the beetle grew in the vicinity is 
additional evidence that this is a true host plant of the larva. Beetles 
taken at this time on the vines deposited eggs July 25. 

Early and late occurrences. — One observation on the occurrence of 
the bean leaf-beetle near Washington was the appearance of a newly 
transformed beetle June 30, which is nearly two weeks earlier than 
observed in 1897. 

Beetles were taken as late as September 15, on which date considera- 
ble injury was noticed on the young terminal leaves of Jjima bean at 
Cabin John, Md. 

VOTES ON THE IHBRICATEI) SHOTTT-BEETLE. 

{Epicams in^/ricatvji Say.) 

This species, which was treated somewhat fully by the writer in 
Bulletin 19, n. s, (pp. 62-fi7), has since come under olwervation on 
several occasions, having been studied in connection with insects affect- 
ing beans and peas. 

Adults were observed July 8, 18(t9, feeding upon bush beans at 
Cabin John, Md., and two days later Mr. Pratt found the Iteetlcs at 
Travilah, Md., eating blossoms of Lima bean. All of the beetles seen 
at this date were badly rublK'd and siich as were kept died a week or 
two lat«r, none remaining after the third week of July. July 29, 1899, 
a newly transformed beetle, as its bright color indicated, was taken on 
the foliage of tick trefoil {Meihomia sp.). 

Although the life history of this species is incomplete, we have the 
principal data, with the exception of the most important — the larva and 
pupa and larval food plant. The above observations show that the 
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beetles of the new brood may appear witbiti at least a week or two 
from the time of the demise of the hibernated parent beetles. 

During the second week of August a fungus was noticed to be grow- 
ing upon a specimen of this snout-beetlo in our rearing jar, and was 
kept until it appeared to be fully developed, when a sketch which 
accompanies this note was made. The infected insect was referred to 
the Division of Vegetable Physiology and Pathology, and the fungus 
was identified by Prof. B. T. Galloway as a specica of Sporotrichum, 
very close to, if not identical with, S. glGbvliferum. In the letter of 
transmittal the writer expressed the opinion that the death of the insect 
might be due to fungous attack, an opinion in which Professor Gallo- 
way concurs, since he writes that the fungus 
is an active parasite on many otJier insects, 
and there is therefore little doubt that it was 
the cauMe of the beetle's death. Attention is 
called to the bisymmetri(»,l arrangement of 
the fungous growth upon the body of the in- 
ject in the accompanying figure. 

This species fum rare the past season in the 
neighborhood of the District of Columbia as 
compared with previous years. Two com- 
plaints, however, reached this office from 
sources farther south. April 14, we received 
specimens of the beetles from Mr. David 
Hunter, San Antonio, Bexar County, Tex., 
FiQ. 7.— Ejrfrin-NfiBitTjftKM.bw- with the information that the species was do- 
Ei^^'n«u™i''Jj''i"fi^^™ '"g damage to peach, plum, and pear trees 
by feeding upon the buds and young foliage. 
The beotles had been troublesome the previous year and were jarred 
from the trees, but they again put in an appearance the following 
year in still greater numbers, Mav 15 Mr. T. G. Knoop, Glenwood, 
Okla., sent this species with others concerned in injury to apple trees. 

A HSW TINOITID ON BEAK. 

(Gargaphia anrpilata Held,) 

June 13, 189!*, Prof. F. S. Earle, Auburn, Ala., sent specimens of 
this insect in different stages found on the leaves of bean at that place. 
Our (■orre.-<pondeiit had not noticed the insect before, but expressed the 
belief that it might be quite destructive. 

The .sjx'cies was referred to Mr. Otto Heidemann of this division for 
identification, with the result that it was discovered to be a new species 
of Gargaphia. to which he has applied the name aiiguktt-a from having 
found a specimen in the National Museum collection, labeled, in Pro- 
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fessor Uhler's handwriting, •' Tmgh angvlitta Uhlor MS. on beans, 
Riley." The locality where Professor Riley made this observation is 
probably St. Louis, Mo., ua most of the unlabeled material from the 
Riley collection was obtained in the early seventies in the vicinity of 
that city. As the facts concerning this species are meager, it was 
thought best to describe the species iu a periodical publication rather 
than in our general series; hence Mr. Heide- 
mann's description was sent to the Canadian Ento- 
mologist, and appeared in the issue of October, 1899 
(Vol. XXXI, p. 301). The species may readily be 
determined by this description and by compari- 
son with the illustration which is presented here- 
with. 

It is, as stated bj' Mr. Heidemann, closely al- 
lied to G. turideicens Champ., from Mexico and 
Texas, but differs by the angulated sides of the 
pronotum, by the larger number of areoles at the fig. ^.-oargapkia an<n,- 
costal area, and the longer hairs at the edge of ^rtginKii'' *"'"'^*'''' 
the pronotal margins and of the hood. It is also 
allied to G, nigriwrrtm Stal., from Colombia and Mexico, butdoc-s not 
have the discoidal area of the hemelytra abruptly closed behind by a 
transverse, oblique raised nervure. 

THE DXSTBUCTIVE OBEES PEA LOUSE. 

( SrdaTopboru ilexlrurior Johna. ) 

Most remarkable uf all the injurious oticurrenccs of insects on edible 
leguminous crops during the year 1899 was that of the green pea louse, 
Nectaropluyra tfeMfnictar Johns. , whit-h has overrun and laid waste fields 
of peas from Nova Scotia and Canada to Virginia and Maryland. It 
was fii-st reported simultaneously from Vii^nia and Maryland, and has 
already been the subject of communications by Profes.sor Johnson, 
published in Bulletin No. 20 of this Division (new .»<ories. pp. 04-99) 
and elsewhere. The notes which follow may be considered as supple- 
mentary to Professor Johnson's articles; the object of the present 
paper being to record the facU concerning injuries ol»served and 
reported to this Division. 

ISJUKIOI'8 CK;Cl:KRENC^>^ UF THE YK.AK ]m\. 

Injury was first reported to this oflBce May 17, when we n»ceived 
from Mr. Thomas Bridges, Bridges, Gloucester County, Va., spet-i- 
mens of the insect, with the report that it was destroying the pea crop 
in that county. AIx>ut 1,(KJ0 acres of peas were stated to l)c planted 
there, and many fanners had already V>eguii to plow them under. The 
same day Mr, John T. Griffin. Portsmouth, Va., wrote us concerning 
17591— No. -13 3 
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the same species, with the report that it was very destructive to the 
pea crop in that section. May 23 we again received specimens from 
Mr. Bridges, with the accompanying statement that the apecies had 
destroyed the pea crop of that vicinity for shipping purposes, and was 
then destroying the Canada field peas sowed for hay. The same day 
a communication was received from Professor Johnson in regard to this 
inject, which, aa thia has already been treated in derail in Bulletin No. 
20. need not be repeated here. A few days later, Mr. E. U. Sanderson 
called the writer's attention to this plant-louse and its injuries at Col- 
lege Park, Md., when upon examination of our experimental plats of 
peas growing on the Department grounds the writer found the same 
species at work there. 

June 2, Prof. (j. Harold Powell, Newark, Del., sent specimens, with 
report that this plant-louse wa.s very abundant on the pea crop 
throughout the State. 

July 3 we received specimens froiu Mr. D. W. Watroua, East 
Hampton, Conn., with the statement that '*Champion of England" 
peas were being injured by this insect, the plants being covered with 
their numbers. 

July 7 we received, through Dr. E. P. Felt, AUrany, N. Y., .■speci- 
mens from C. J. Allen, Floral Park. Long Island, with the report 
that one fanner in that vicinity had lost 1+ acres and another 20 acres 
of peas through the ravages of this pest. 

July 2S. the late Prof. F. L. Har\-ey, Orono, Me., transmitted 
specimens, with the ac^companying information that this pea louse had 
l>pcn doing a great deal of dain^e to peas in Maine, several com- 
plaints having reached the experiment station. The insect was also 
abundant in gardens about Orono. 

August !), Dr. James Fletcher, Ottawa, Canada, sent specimens 
received from New Minas, Nappan, and Truro. Nova S<^«tia, and from 
Freeman, Ontario. Dr. Fletcher'.s correspondent from tiie last local- 
ity wrote, '"this is only a fair sample fi-om a l+-atrre field; it looks as 
though the whole crop would l)e lost." August 22, Dr. Fletcher 
wrote that this plant-louse attacked not only field peas but tares, and 
that on the experimental farm at Ottawa it had ruined two long 
hedges of sweet peas. 

August 12 we received specimens from Mr, A. Brakeley, Borden- 
town, N. J., with the report that his first crop of peas had suffered 
considerable injury, perhaps one-third being lost; the second crop 
aliout two-thirds, while the third crop of 34 acres yielded only a few 
hundred cans. 

Fi-om October 30 to November 4 we received specimens in different 
lots from Mr. Samuel R. Haynes, Poi'tsniouth, Va. , f roni which locality 
we have previously reported it as very destructive. 

Writing Decemi^r 20. ISIW. Mr. C. H. Pearson, of lialtimore, pro- 



),.vGoo<^lc 



35 

prietor of the Suuquehanaa farm in St. Marys County, Md., :jtat«d 
that during that year he had 600 acres of peas and the crop was badly 
infested by this pea louse, which destroyed 80 per cent of his crop. 
This loss was a very serious matter, as our correspondent raised no 
other crops except peaches. 

A large proportion of the identifications of the material received 
were made by Mr. Theodore Pergande, who has also kindly criticised 
the accompanying illustration of this plant-louse. 

THE SPECIES DESCRIBED. 

The species was described by Profes.-ior Johnson in the February 
number of the Canadian Entomologist of the current year (Vol. XXXII, 
pp. 66-60) under the name Necturophora dr-nfriicior. Attention is 
called in that article to the preoccupation of the genus Siphonophora 
both in the Myriapoda and Hydrozoa, for which reason Nectarophora 
of Oestlund is substituted. 

This plant-louse is one of unusual size among those found infesting 
garden plants, the average length of the body \mng about 4.5 mm,, and 
the total wing expanse about 11 mm. The general color of both the 
winged and apterous forms is uniform pea-green, the same color as the 
insect's favorite food plant. The eyes are prominent and reddish 
brown in color. The antenna are lighter than the body and tubercles 
prominent; joints dai'kor than rest of segineutM; seventh joint quite 
filiform and fuscous. The legs are long and conspicuous; tarsi, distal 
ends of tibiae, and femora fuscous. The nectaries are fuscous at the 
apices, otherwise concolorous with the body. 

A typical winged female of this insect is shown in figure 9 with 
wings expanded, showing venation at a, and a lateral view of the same 
with wings folded in their natural position when the insect is at rest 
or feeding is presented at b. At c an apterous or winged insect is 
shown, and rf shows the nymph in it'i last stf^e. The structure of the 
third antennal joint of the winged form may be seen at e, highly 
magnified. 

THE QUB8T10K OF ALTERNATE i-QOD PLANTS, 

An effort was made by Mr. Pergande to a.scertain if any common 
species of weeds that were found growing late in October and early in 
November could be alternate food plants of this insect, but with nega- 
tive results. The plants upon which the ins^'cLt were placed, but 
which they desert#d, were Sonchua a^per, dandelion, shepheixi's purse, 
Sitymbrium ojficinah, and dock. 

Throughout the months of November and December, 1899, this or a 
related plant-louse was observed and is still to be .'*een on tl^ Depart- 
ment of Agriculture grounds, feeding upon different species of vetches 
(VtCM m'l^4ii<a. ffi/ffmt'^i, /wl'iririiniii. ft «/.)on the experimental plats of 
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the Division of Agrostology. I^arge folonies were at work on pleasant 
BUnny days in January, 190(1. Many winged individuals occiirred at 
thia time and living specimens were in faot to be found all winter, 
baring been last seen March 34 or up to the time of going to press. 
Unfortunately, winged individuals were not preser\ed, and a specific 
determination can not at present he, made. 

NATURAL KNKMIO. 

In spite of the numbera of insectM of parasitic and predaceoushaltits 
observed by Mr. Johnson and notieed in his article, it waa patent to ail 
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who had the species under olwervation that few of these had any veri- 
perceptible effect upon lewsening the immense numbers of their host 
last year. 

From Dr. Flet*'her we i-eceived OctolM-r 17 some parasites of this 
species which were identitied by Jlr. Ashmead as P/ii"/i (■frtrnijjh/nFiU-h. 
AphuJiiiK fictcluTl Ashm. MS., and liuHratw vulgnriK Walk. 

A list of Syrphu.s fly, ladybird beetle, and other natural enemies of 
this species has already been furnished l»y Professor Johnson in his 
article previously referred to and need not receive further attention 
here. From the abundance of some of these natural enemies Professor 
Johnson has expressed the opinion that the insect will not again lie so 
injurious in many years as was the cHse the paat season. In the vicin- 
ity of the District of Columbia none of the natural enemies were at all 
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active during the crop growing season, and there is nothing to indicate 
that we will not again be visited by this plant-louse here, especially 
since this or an allied species of plant-louse, as previously observed, 
was active in the field during the winter months. 

It is worthy of remark that Professor Johnson kept the insect feed- 
ing upon clover. Though we have been unable to find spe<;imens on 
clover in this vicinity, only one variety of common white clover grow- 
ing in the garden patch where the insect was noticed, possibly they 
may show greater preference for another variety of clover or other 
perennial plant. Should no such plant be available in other districts, 
it might be the uiuse of the insect's dying out to a very considei-able 
extent. 



Nothing new in the line of remedies has developed during the sea- 
son. Our correspondents have been advised to use kerosene emulsion, 
the standard remedy for plant-lice, and it has been suggested that some 
benefit might follow the rotation of crops. It is a matter of consider- 
able importance that the preferred alternative host plant or plants, if 
such exist, be discovered, so that the insect may also be killed upon 
them after their departure from the old pea vines, and that their culti- 
vation may be avoided in the vicinity of peas and other crop planbd 
subject to injury by this insect. 

A NOTE ON TEE KEXIGAN BEAN WEEVIL. 

{Sjiernuiphugtiii pfcforalis Sharp. ) 

November 15, 18119, we received from Mr. Jared G. Smith, of the 
Division of Botany of this Department, specimens of a large bean, 
evidently native to the place from which it was received — Lima, Peru — 
and infested by the exotic Bruchid, to which the writer has applied the 
name of Mexican l)ean weevil, and which has previously received men- 
tion in recent publications of this Division as SjM'mu/phagus jHvtoralin 
Shp. 

This adds a new locality to the list given by the writer in volume 
VII of Insect Life (p. 3:i8). 

Careful comparison of the large series of this species now in the 
National Museum collection with the description furnished by Schoen- 
herr of SjX'i-inojilia^iui »eiiiifa«clatm points strongly to their identity. 

In the year 1858 M. H. Lucas presented before the Entomological 
Society of France a few remarks on the habits of S. setuifasciatwf^ 
describing the male, which was not noti<^ed by Schoenherr, and endently 
also not known to Sharp in his treatment of pecti/ralk. As this com- 
munication is brief and of considerable interest, a translation is given 
herewith : 
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I will I'ommunicate tolhewx'ietysevdraliinliviihials (it liotti pexesof aCHirculionid 
belunglii); to the genua >SpermophagiiH which ile<troyK liariirub', I'Diaiii); from La 
Plata, and which T owe to the extreme kindness of our collii^tigiic, M. AUard. On 
studying the l^umes attacked by the«e ineecti' it is remarked that a single haricot often 
nonrishes seven and even eight individuaUof tlieSperniophaguB. The lar\-a feeds on 
the germinative part of the 1>ean, makes in it larger and smaller galleries, and trane- 
forniB finally into nymph. When the hari«>la containing these Spermophagtw are 
examined nothing on the exterior reveals the presence of the CurcnlionidB; the nymph 
chsiigefl into the perfect inxecl, and the latter, in order to issue from the cell in which it 
has undergone iltt various transformation)', ciitH the pericarp of the bean, making with 
its mandibles a piece more or less circular, which falls, and the perfect insect issues 
very acdvely from its cell to go in sean^h of the female. It is to be remarked that 
often the same bean serves as the cradle of several individuals of both series. The 
learned Schoenherr is the first who has made known this species, to which he has 
given the name Sptrmmphagim »cmifa*ciatut, (ienera et Spe<'. Curcul. tom. I, partie 
I", p. iii. No. 12; but he knew only the feiuale and did not add Xt> his careful 
description the life habits of this pretty little species. 

The male is smaller tlmn the female, for it is only about 1.75 to 2 mm. in length. 
It is entirely gray, more or lust variable ("cliatoyant"), tending a little to reiidish, 
and the elytra are traverseil by striie, showing a punctuation fine and not very close; 
the legs and all the liody beneath are of a clear ashy gray. The antennie are ^ray 
with their first joints reddish. (Annaies de la ^>e. Entom. de France, 1858, Inil., 
p. x^viii.) 

When it in added that this beau weevil evidently liven for .siicire-'wive 
generations on stoied beans and fowpea,s in the same manner a.s Bntchua 
obtectiiK, the <'ommon bean weevil, and 
that it \» known to inhabit Guatemala, 
Nioaiii^a. and Panama, besides Mexico. 
Pei-H, and Biuzil, we sum up about all 
that iw known conoerning it. 

For the further identilieaCion of the 

species, the illustration of the female 

io.-.v™^/w"')-.v.-.">.' "oevii a"^ «'f a» i»fe«ted seed, with eggs and 

rlght.mtithenlHrgwl; Moxk-anbonti pxit holes, IS reproduced: 



al left, showing: below, hiiliflroaile by 
beetle In ogres, abuvc. a gTt>up of 



Ihor*)! 1 1 lustration 



The eggs are deposited in great num- 
1 Bist- (mi- bers on the beans recentlj' received, 
from 50 to 100 on each. The e^s, when 
dry, are light gray in eolor, nearly circular in outline, about half a 
millimeter in diameter, and le.ss than half that in depth. 

It seem.i quite likely that this insect has ali-eady obtained a foothold 
in our new possessions, where it will in time become quite as destruc- 
tive as in the other countries where known to Ite established, and it 
is almost equally probable that it will spread, with the increase of our 
commerce with those countries, to the Southern States. 

It has confidently been hoped that an opportunity would offer for 
the further study of the Mexican bean weevil, but since the taking by 
the writer of living material at Chicago, during the Exposition held 
there in ISHS, no live individuals have been obtained. 
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THE CABBAGE (niRCinJO. 



HECENT OCTUREENCE AN1> INJURY. 

During June of 18!t7 Mr. B. R. Bones wrote to this Dep&rtmeut (!on- 
cerning damage to cabbie in the vicinity of Bacine, Wis., and later, 
June 30, sent specimens of the larvfe of the insect concerned in the 
injury, which proved to be of a species of Ceutorhynchiia and the one 
that has been known in American entomological litei-ature until very 
recently as- C. raj.nE Gyll. 

Incidentally it might be remarked that our correspondent wrote 
that the loss in his neighborhood during the fall of that year was over 
2,000 tons of cabbage rotted in the field and in storehouses, this loss 
being due probably to cabbagts rot, which he believes is disseminated 
by this insect. 

August, it, 1898, Mr. Henrj- J. Gerling, St. Charles, Mo., wi-ote of 
injury to the stems of kale, which is with little doubt due to this same 
species. He was, however, unable to find specimens. The plant 
begins to rot just below the leaves, and this follows the stem down to 
the ground. There appears a small opening in the top part of the 
stem, which gi'ows from 2 to 8 feet high, and it is hollowed out some- 
times far itito the ground. 

During the first week of May, IHUSt, the beetles of this species were 
observed in considei-able numbers on the hedge mustard, iSmfi/i^iu///. 
o^einai^t, an introduced European weed that grows almost everywhere 
in meadows and in waste places in this country, and which is particu- 
larly abundant in the vicinity of the Department of Agriculture. The 
beetles were all observed singly at this time, prefei-ably on plants of 
advanced age that were already iu flower, and were usually hiding 
beneath or near the buds and flowei-s. Later the species was obsened 
on turnip and horse-radish at Tennallytown, D. C, as will lie related 
in detail ia the aci-ount of the life history and habit» of the species. 

June 26, 1899, Mr. Bones sent, l>y request, another lot of young 
cabbie plants showing injury by what is now proved beyond doubt 
to be this species, ity finding the larvse in some of the affected stalks. 
The plants were between Z and 4 inches in height, and in manj' cu-ses 
the lai^r leaves were wilted. The stalks showed the punctures made 
by the female in the deposition of her eggs, and in some cases a hole 
had appeared just Ixdow the liase of the leafstalk, thixmgh which the 
larva, which was found within, was forcing its soft, brown castings. 
Larvie were nearly mature at this time, and some few had evidently 
already left the plants. The bun'ows are quite short where only a 
single larva is pn-sent in the stalk, measuring only al>out 7 or 8 mm. 
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in length. In figure 11, a, a stalk is opened, showing a lar\'a1 burrow. 
At the point where the t-astings are forced out, whicli may lie the same 
place where the egg was first deposited, the plant fibers become »o 
stretched that the scar gives to the plant the appearance of being par- 
tially split open at this point. Such a stalk is shown in the figure at'/. 
Our correspondent writes that the work of the cureulio was more 
appaivnt in early seed lieds. In 1898 the insects were very s(«i-ce, 
and he stated that his plants did not suffer from the lot. He con- 




7l€^ 



siders this ounrulio to be the main source of inoculation of the cabbage 
rot, the beetles going from sick to well plants in the seed beds. 



RARI.y OBSEIIVATIONS; KKMAIiKS. 



In the collection of the National Museum ai-e series of specimens 
labeled; "From Allis, Adrian, Mich., seed cabbie, April;" "St. 
Louis, Mo., horseradish, April W" (identified by IjeConte as C.ra^m, 
January. 1876); "From A. J. Cook, Lansing, Mich., on cabbage." 
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Thus curculio is well known as an injurious enemy to wibbage and 
other cruciferous crops and has received mention as suoli in the 
Annual Report of this Department for 1S8U by Miss M. E. Murtfeldt 
(pp. 136, 137), as well as elsewhere, but baa not hitherto been figured 
in Departmental publications, and considerable has been learned by 
the writer that has not previously been recorded. 

The prediction made by Miss Murtfeldt, who stated ten years ^o 
that this insect gave promise of becoming a geneml and very cousidev- 
able pest to our market gardeners, has hardly been realized to date, 
notwithstanding its present very general establishment throughout the 
Upper Austral area, as well as adjacent regions in the United States 
and Canada, and in spite of evidence that the species has been estab- 
lished in this country at least since 1873. as will prewently t>e shown. 

THE SPECIES IDENTIFIED. 

Attention must be called to the unfortunato determination of the 
species in different publications, and an endeavor wilt be made to 
sti-aighten out this difficulty. 

According to Dr. William G. Dietz, the cabbage curculio of this 
country is not the true riipis of Gyllenhal, but a native American 
species and undescribed until 1896, when he gave it the name of O. 
a0uentvs in his revision of the Ceutorhynchini inhabiting North 
America (Trans, Amer. Entom. Soc, Vol. XXIII, p. 421). He says: 
"This species, erroneously known in our lists and collections as rapte 
Gyll,, beai-s only a superficial resemblance to its European congener 
while differing in most important structural characters." He then 
specifies the points of difference, emphasizing more especially the 
unarmed femora and claws of C. rapee. In the course of the arrange- 
ment of the Ceutorhynchini of the national collection, Mr. Schwarz 
gave this matter some study and has satiiied himself, as has also the 
writer, that Dr. Dletz's conclusions were erroneous. In Gyllcnhars 
original description of C /•aj/w. published in 1837 (Schoenhorr's Gen. 
et Spec. Curculioiiidum, Vol. IV, p. 547), there occurs the following: 
*^yemonhu« jkinrrti. cre/MMin, Kuhtim ditnfi: luediocri armatin,'^ and in 
Thomson's description of the same species, published in 18C5 (Skandi- 
naviens Coleoptera, Vol. VII, p. liTl), that writer says ^^ Femora dent! ■ 
eitiii arntuta. D-nguicuU iarmrum hijidi." In Bedel's synopsis of spe- 
cies of Ceutorhynchus (Faune des Col<5opte.i'es du bassin de la Seine, 
1885, Vol. VI, pp. Ifi3-171) the toothed nature of tlie femora and the 
claws of C. rapcB are also referred to. 

Among the European material which we have had for the study of ' 
the genus Ceutorhynchus is a specimen identified by a European 
authority as rapw, which is manifestly an incorrect determinati<m, 
Bince the femora are mutic and the claws simple. It is possible that 
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Dr. Dietz obtained h'm specimens of the allpfj^ '^ittjM''^ from the tsame 
uource, and hence the unfortunate erroi-. 

For this reason it seems to be advisable to consider our cabbage cur- 
culio as being identical with the European C rapw a« long aa the con- 
trary is not proven by comparison with correctly detennined specimens. 

It should be added that C. tiapi Gyll. is entirely dii*tinct and scarcely 
to be confused with rapes, except by the most superficial study. The 
habits of both species of feeding upon Cruoifene were known to their 
describers, as evidenced by their specific names. 

European systematists have lately adopted as the spelling of this 
genus, Ceuthorrhynchus; but as the original chaiucterization by Crer- 
mar gives Ceutorhynchus (Insectorum Species, Vol. I, p. 217), and no 
valid reason is known to the writer for the change, the latter spelling 
is retained. 

INTKODUCnON IN AHBBtCA. 

It appears probable that the eal>bage curculio was introduced into 
this country and had established itself at a comparatively early penod, 
and that the point of its original introduction was in New England 
and not far from the coast line. As early as the winter of 1873-74 
Messrs. Hubbai'd and Schwarz obtained specimens at Lynn, Ma,ss., 
and at that time, Mr. Schwarz assures me, he saw .specimens in the 
collection of Mr. E. P. Austin, which had l«'en collected in the -same 
district and prior to that date. No i-ecord appears to have been made 
of the dates of earliest capture. Possibly, however, the species i-eferred 
to by Dr. A. S. Packard in an account which he gave many yeara ago 
of what he called the " i-adish-seed weevil," and which was identitied 
as Ceutorhynchun an^lmUin Payk., in his second i-eportof the insects of 
Massachusetts (Bept. Mass. Board Agr. for 1871 [1872], pp. 341. 342; 
9th Rept. U. S. (Jeol. and Geogr. Surv. for 1875, pp. 763, 764), may 
have lieen this insect. This is the more probable, as one of the 
illustrations {made from an American specimen) fits rajm, as does 
also the description. The singular identification of this insect, what- 
ever it may have been, was obviously made by comparison of speci- 
mens, with the description and illusti-ations furnished by Curtis in 
his "Farm Insects" (pp. 104^106). The insect was stated to have 
been found in Maine in 1857 upon i-adish leaves, and it would 
seem unnecessaiy to state that the identification was incorrect, since 
the true V. a«»imUi« is Euiopcan and not as yet known to occur iu 
America. 

T)F:8(:BiFnoN op the species. 

The mature weevil measures about an eighth of an inch and is 
of broadly oval fonn, being about three-foui'ths as wide as long. 
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The body is somewhat depressed ab()\-t', the thorax is proininoiitly 
longitudinally sulcate or channeled at the middle, and is gradually 
narrowed toward the head, near which it is constri<tted. The head 
terminates in a rostrum or snout, which is longer than the thorax. 
Near the middle of the rostrum are inserted the elbowed and cltitibed 
seven-jointed antennse. The femora or thighs bear each a tooth on 
the ventral surface, and the i-laws are armed with a long, nearly bifid 
tooth. 

The entire l>ody of hibernated specimens is uniformly clothed with 
a light-gray ve-stitm-e consisting of pilifomi scale-s, while newly bred 
individuals, as was learned by the investigations of the season, are 
coated with ochreous scale.o. The i-eal <'olor below the scaly covering 
13 black, and the older individuals appear leaden-gray in color and 
the fresher ones fulvous. Such a difference in coloration impai'L-4 to 
the insect quite a distinct appearance, so obvious that Dr. Dietz has 
separated the fulvous form as a variety. The elytra are longitudinally 
striate, as shown in the illus- 
tration (fig. 12, a). A side 
view of the insect, showing 
rostrum and antenna^, iy 
furnished at h. 

Full measurements give 
the length, exclu.sive of 
ro-stnim, at2.7 to 3. 35 mm.-, 
width, 1.6 to 3 mm. 



niSTHlltUTION. 



.—f*-nrnrli^chn» raps'.' a, bw-llc; Ij, Bamu in profllc; 
it. head oliHiDi':<;, pupa In cnciion: it. b, r, e, clKht 
tural bIzv: iI. morv ciila>8i-d (original) , 



The cal)l>age cuix-ulio is 
evidently abundant in it-s 
native home. Its miigc extending through northern and middle 
Europe, 

The habitat accorded hy IveConte and Horn is: "Canada, Ea.stern 
and Western States." The exa<'t hn-alities from which specimens have 
been taken, as exemplified in local collections and Ha shown by availa- 
ble i-ecords, include': Lynn. Mass.; Ithaca (July 5-24) and New York, 
N. Y.; West HolKiken. N. J. (Juelich); southwestern Pennsylvania 
(Hamilton); Mai-shall Hall, Md.; Washington, Tenallytown, 1>. C; 
Rcsslyn, Va. {May .'i-.lune 14); Uayton. Port Clinton, Xenia, Water- 
ville. and Wooater, Ohio; Glasgow. St. Charles, and St. Louia, Mo.; 
Illinois (Hamilton), -southern Illinois; Adrian and Lansing, Mich.; 
Kacine. Wis.; Kansas (Snow); Coolidge, N. Mex. (Wickhara); Canyon 
City, Colo.; Argus Mountains (April) and Los Angeles, Cal. The 
following States are also represented without definite lomlities; 
Maryland, Iowa, Kan.sas, and Nebi-aska. 
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The species ih evidontly most common in the Upper Austral life 
zone, although it ext«nda into what is considered Transition. The 
fact that it ranges throughout the Upper Austral zone from ocean to 
ocean is another link in the chain of evidence of ittt being an introduced 
species. 

DESCRIPTIONS OP THK EARLIER RTAGGt). 

The egg. — The egg is of rather large size as couipared to the beetle, 
and extremely irregular in outlinp. Of ten eggs examined, two were 
broadly oval and two weresuhpyrifonu, the remainder being elliptical 
oval. The color is clear, nearly transparent gray, and there ia no 
visible sculpture, the sui-face Iwing higlily polished. The consistency 
is fairly firm. The length varies from 0.65 to 0.85 nmi. and the width 
from 0.35 to 0.45 mm. 

The larva. — The larva is elongate cylindrical, when full grown 
measuring about four times its gi-eatest diamet*^r. In color it is milk 
white, with pale brown head. Its body is much less curved than is 
usual in the Rhynchophora, the <rurvatHre when in natural resting 
position being about as shown in the illustration {fig, 1-2. c). It tapers 
abruptly and about equally at eacli end, the small hciul lieing of about 
the same width as the anal segment. Segmentation is quite pro- 
nounced at the sides as viewed from atove, moderately on the venter 
as viewed from the side and feebly on the dorsum. The surface is 
feebly wrinkled as compared with many rhynchophorous larvae. The 
transverse lines and ridges of the dorsal and latt-ral surfai^es are fine 
and straight. Alt^^rnating with these there are transverse rows of 
minute rounded tubercles, some of them piliferous, the hairs arising 
from them being extreiuoly fine and short, so fine, indeed, as not to 
he visible under an ordinary hand lens. The head {d) is nearly circular 
in outline, pale yellow in color, with brown niandililes. The V-space 
and temporal suture are rather faintly defined. The mandibles are 
bidentate and the surface carries a few fine short hairs like those on 
the body. This lar\'a has no appearance of leg pads as are to be 
found in many Rhynchophora. 

The length, curved as in the illustration, is a)>out 5 mm., and when 
extended (J mm., the width being about 1.3 to 1.4 mm. 

ThejnqKi. — The pupa with its snout bent downward between the 
forelegs on the under surface of the ',ody is at once recognizable as a 
Curculionid. Its color is pure milk-white, like the larva. The knees 
head, thorax, and anal segments arc tuf Usd with short bristle-like set*. 
These are very short and minute, much shorter than in Conotrachelus, 
and arranged in pairs except on the thorax, where there are many. 
There does not appear to be an_\' at the sides of the abdominal segmentif 
as in Conotrachelus, The length is al)out 4..') mm.: the greatest width 
about lialf that. 
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A pupa is ahown in its cocoon at e of figure 12. 

Pupation takes place in a rather regular and compact oval cocoon, 
formed of particles of earth joined together, presumably by an adhe- 
sive substance, perhaps including a small admixture of silk. The 
co<-oons are but slightly larger than the pupie, measuring about 5 mm. , 
and being about 3 mm. in diameter. They aie formed a very slight 
distance, less than half an inch, below the surface of the earth, in the 
immediate vicinity of the infestf'd plants. The puppe rest within the 
cocoons, and these in turn He in small earthern cells, from which they 
can readily be dislodged intact. They are sufficiently hard and firm to 
retain their shape after the issuance of the l>eetles. 

BIOIXKJIC LITEKATLRE OF THE SI'KCIKS. 

On the Eastern Continent Ce'.ttorhynchus rwpm has apparently not 
attracted any attention as an injurious species, and the wiiter is unable 
to find in any of the more popular European publications any mention 
of its attacking useful plants. 

Of its habits, Eedtenbacher (Fauna Austriaca, Die Kafer, Vol. II, 
1874, p. 347) says that the species "lives on Cochlearia draha, and in 
the larval condition in the roots of this plant. The mature larva goes 
into the earth and forms for pupation a small cocoon from the earth." 

If there were any way of proving the identity of the species men- 
tioned by Packard (I. c.) American biologic literature would begin 
with the publication of the note in question in 1872. 

In the Annual Report of this Department for 1888 (p. 136), as pre- 
viously noted, Miss Murtfeldt, formerly an agent of this Division, 
gave our first biologic account of this species under the heading "The 
cabbage curculio {fi/ntorhynchiia nnjn)" based upon ita injuries to 
cabbage in hotbeds at Glasgow, Mo. The insect was stated to have 
injured over half of 40,000 plants, and some facts in its life history 
are contribute*.!, including mention of its rearing several years before 
that time from larvtp Imring the stalks of wild pepper-grass, Lt-pidium 
rmjmicum, as well a.s original descriptions of the egg, larva, and 
cocoon. 

Injury is described a« being shown by the puncturing and fretting 
of the plants in the crown and along the princijml veins, a lai^e pro- 
portion of the plants dying from this form of attat^k. The plants 
were stated also to be punctured in the center or at the side of the 
crown, and to contain a small white grub which was horing downward 
in the root, the soft castings filling the tunnel in its rear and being 
often forced out through the entering fissure. The year following, the 
same writer again called attention to injury by this species, mention 
being made under the name of l'i-ut"i'hijuc:h)iii r^ijHP. Attention was 
also called to iti app<'arance in the garden of Mr. F. M. Webster, at 
Lafayette, Ind., in May of that year (Bui, 22, Div. Ent.. p. 73), 
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In 1892 the cabbage ciircuHo was again reported injurious iu Mis- 
souri by Miss Murtfeldt (Bui. 30, p. 50), when it wa;* the oci'Hsion of 
"much loss and annoyance to market gardeners in some partti of the 
State by boring into the crown and roots of young cabbage and cauli- 
flower plants, in manv cases destroying 26 per cent of the plants in 
the hot beds and just after they are set out." 

It was noticed at this time that the insects did not trouble the plants 
after the head began to fonn. From experiments conducted that year 
this writer became convinced that the insect returns to its original 
food plant, wild pcppei^grass, from the stems of which young lar\K 
were obtained in July. 

In 1895 Mr. Webster gave a brief notice of injuries to young wib- 
bage near Dayton, Ohio (Bui. 2, n. s., pp. 90, 91), and later fumitihed 
a more complete account (Bui. "7, Ohio Agl. Expt. Sta., pp. 50-52). 
In the Canadian Entomologist of March, 1896 (Vol. XXVIII, pp. 
59-61), under the title '"'' CeuUxrhynckitx najd or t'eiiti/rky^ichv^i rajxe" 
the same writer also published an article on this species, tc^ther with 
illustrations of the beetle, its larva and it*i work- 

BECENT OBSERViTIONS ON THE BIOLOGY OF THIS SPECIES. 

Upon opening a stem of hedge mustard. May 5, in the locality 
infested by the beetles on the Department grounds, no less than a 
dozen eggs were disclosed in the first inch and a half of the stem just 
beneath the flowers. They were resting in the pith, where they were 
inserted through punctui-es made in the stem by the rostrum of the 
parent beetle, the scar showing the place of deposit. 

That the beetles appear much earlier, and egg deposition is conse- 
quently earlier than the first of May, was proved by finding in the same 
8te!n and in others toward the base numerous larvse, some nearly full 
grown. Injury by this weevil to cabbage atGIasgow, Mo., as reported 
by Miss Murtfeldt, was noticed the latter part of April. 

May 9, 1899, in a search for this species at Tennallytown, I), C, 
the beetles were found to occur but rarely on turnips, but were more 
abundant in the same garden in a lied of horse-radish. 

At about this time it was noticed that the larvte, as they approached 
maturity in hedge mustard, cut holes through the stalks, usually on 
the lower side of the axil of the branch or leaf-stalk. It was not 
ascertained just when the larvse left the stems, but from the size of the 
openings toward the middle of May it is probable that .some had 
already begun to desert the stems to enter the earth. Stems examined 
May 20 were found either to have been vacated or the larvie were just 
completing their growth or preparing to cut their way out. 

Fi-om what has been said of the num^MT of eggs deposit^-d in a stem 
it follows that many larvie occur in a plant. Judging from some 
examined, sixty or more larvie often find lodgment in a single stem and 
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its branches. LftiTte ai'c found most iiuiiierotitt in the upper portion 
of stems, penetrating f i-equently as high as the diameter of the steni 
will admit them. They also boi-e into the branches, and oct^asionally 
a short distance into the leaf-stalks. In the upper portions the stem 
is often completely httllowed out towaixl the base, the larval tunnels 
growing much smaller. 

In many cases the leaf -stalks are killed oi' so in)uii;d that they part 
from the stems when the latter are pulled up; and, again, the stems, 
being so closely timnelled, often part above the middle, even dropping 
over, though not handled. 

By the end of the month no larvre trould be found in any of the 
stems of hedge mustard examined, and on removing the earth from 
about the tia-ses of the stems numerous cocoons were obtained. As a 
rule, weeds seldom suffer from the attacks of injurious insects as do 
cultivated plants; it is somewhat surprising, therefore, to find that 
quite a number of plants of hedge mustard had been so wJiiipletely 
Ijoi-ed through in the upper parts of the stems that they cracked open, 
and the plant lient over at the point of fracture, and as a consequence 
the plants were in some cases injured so that the seed did not fully 
mature. 

June 2 a second visit was paid to the garden atTennallytown, D. C, 
and although the beetles had entirely vanished from our Department 
grounds, numerous specimens were found here upon seed turnip, as 
also larva; in the stems of turnip and in the leaf -stalks of horse- radish. 
Affected plants of )>otb turnip and horse-radish could be readily detected 
by the scars left by the puncture of the beetle and by the holes made 
by the larva;, hut it could not be ascertained what effect the presence 
of the insect had upon these crops, as the plants were plowed up when 
the place wa.s next visited. 

June 10 tieetles of the new generation were observed, though rarely, 
on turnip at Marshall Hall, Md., thi.s rarity being explained, at least 
in part, by the absence of native food plants in the vicinity. 

During the next two weeks l)eetles were found at work on the leaves 
of cauliflower an(i cabbage on our experimental plats, In'ing more com- 
monly met with on the former plant, and nibbling almost exclusively 
along the edges of the leaves in much the same manner as PhyUutnta 
vittata. 

THE NUMBER 0¥ GENERATIOJfS. 

It would scarcely si-cm necessary to devote any time to the subject 
of number of generations produced annually, since with s<-arcely an 
exception in the temperate climate of the United States the true weevils 
(Rhynchophora, exclusive of the Scolytidie) are monogoneutic Never- 
theless the question has Ih-cii niised. To ascertain the truth, l)ectles of 
the new generation were contined in a large rearing ci^ with healthy 
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potted turnip and cauliflower. On the leaves of the former they fed 
freely, but no punctures were made in the stems, and no eggs or larvse 
were found in them, neither could they l>e found in hedge mustard 
nor cauliflower, upon which the beetle« had been seen. 

Owing to the difficulty in obtaining natural conditions for the cur- 
culios in continement, the exact periods of the different stages were 
not observed; but from the facts ascertained we may deduce the life 
cycle with tolerable exactitude, reasoning from analogy, the ascertained 
data concerning other species. 

SUMMARY OF LIFE HISTORY. 

The following summary is based upon observations made in the 
District of Columbia upon the Department grounds: 

The beetles make their first appearance some time in April and 
begin the depositing of their eggs, sele<^ting by preference for the 
purpose wild-growing plants, such as hedge nmstard. The ])arent 
beetle, after copulation with the male, punctures the stem of the host 
plant while the plant is still young, inserting her eggs in the holes 
made. It seems probable that oviposition begins some time almut the 
middle of April, and continues at least a month, the parent insects 
practically all dying and disappearing by the end of ftlay, as only one 
or two stragglers could I»e found by sweeping infested patches after 
that time. 

The egg period will vary slightly, as do all the periods, according 
to the temperature, iH'tween five and eight days being the approxi- 
mate time. The larvse feed within the .stems and larger leaf -stalks, and 
in about three weeks cx>mplete their growth, cut their way out, u.sually 
near where the leaf-stalks join the stem and enter the earth. Just 
l>eneath the surface of the cartii they fonn little ixjund earthen cocoons, 
and within these remain for about two weeks longer before forming 
the pupa. The pupal jx^riod is atiout the same as the e^, fi\'e to 
eight days, when the mature beetle is formed and cuts its way through 
one end of tlie cocoon and issues above gi'ouiid. The first pupa 
observed was found May 20, and the first imago appeared June JJ in 
ita («coon. Within ten days later most of the beetles hsid made their 
appearance in the infest*'d locality, all at this time being i-eadily rec(^- 
nizable from the hibernating specimens Ity tlicir darker tawny color. 
On the Department grounds none of tlie first or liibernated generation 
could be found at tliis time,, consequently there was no overlapping 
of generation. The beetles had all deserted their wild plant by the 
end of the middle of June, but were still present on cauliflower and 
cabbage June 21. 

A noticeable- feature of the oKseiTations on the Department grounds 
was that cabbage, which was set out pui"|>osely in the immediate vicin- 
ity of the hedge mustard, allowed no signs of infestation from the 
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hibernated generation, a fact which can be utilized in the control of 
this insect in the field, aince if an abundance of the wild and preferred 
plants be available when the insects first appear it does not seem prob- 
able that cabbie would be attacked. In short, cabbt^e appears to 
be one of the last plants attacked in the field when any other palatable 
crucifer is obtainable. The beetles not only greatly preferred hedge 
mustard and wild pepper grass, but appeared t» attack also, by prefer- 
ence, turnip, horse-radish, and oauliflower. 

NATUKAL ENEMIES. 

One would suppose from the habit of the larva of this species of 
living within the stems of its host plant that it would not be particu- 
larly susceptible to parasitic oi' predaceous enemies, and such is prob- 
ably the case. The adult insects are so minute and inconspicuous, and 
drop so readily from their food plants when disturbed, that they are 
probably not often attacked, and the cocoons are very seldom invaded 
by predaceous inaects. Nevertheless the lante are sometimes killed 
by other insects. After a larva has made a hole in the stem, small as 
it is, ingress is afforded to natural enemies. In a stem of horse-radish 
growing in a spot where other larvte of this species were found at 
Tennallytown, D. C, the pupa of a Chalcidid parasite was discovered, 
tc^ther with a portion of the head of the larva, leaving no doubt as 
to parasitism of the species. The adult issued June 5, and proved to 
be OmpIiaU Uvida Ashm. , the same species reared from the lepidopter- 
ous borer of Lima beans, mentioned in the discussion of that species. 
It was originally described from Florida in 1886 (Trans, Am. Ent. 
Soc., Vol, XIII, p. 135) under the genus Oxyomorpha. 

METHODS OF CONTROL. 

From what wc have learned of the life history of this species it 
would appear that our principal reliance in its treatment lies in adopt- 
ing preventive measures rather than in the use of insecticides. It 
seems quite probable that injur}' to hothouse plants of the nature which 
has been recorded may have been due to the introduction of soil in 
which the beetles were hibernating. 

The vtUizaiiMi of wildfuod plantu as a trap crop, etc. — If, as hap- 
pened on the Department grounds the past year, the insect on its tirst 
appearance finds an abundance of its wild and preferred food plant, 
cabbage or other cruciferous crops of the vicinity are not apt to t)e 
affected to any observable extent. In localities where an invasion of 
this beetle has once occurred, it will bo well to kill the insects by pulling 
up and destroying their wild food plants — not early in the season, but 
as soon as the adults have deposited their full quota of eggs and before 
the larvie have left the stems. The proper time for this measure of 
17591— No. 23 1 
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control would ho before the middle of May in a climate such as that 
of the District of Columbia and about the middle of June in the 
Northern States. 

Hot waU-r; hievipKide of cnrhon. — In case some of the lame Tiave 
escaped Iwfore this operation is <«rricd out, thcv can be IcUled in their 
coc«on» by drenching the earth about the plants with hot water. The 
in»c«'t*i can be destroyedin hothouse)* in the same manner, a8 advised by 
Slisx Murtfrldt. If the degree of infestation does not jiistify the use 
of hot water owing to the danger of killing the growing plants, bisul- 
phide of carlton «ioHld be substituted and injected into the ground by 
nicanM of a McGowen injector, or some similar syringe in use for that 
purpose, or by simply pouring it al>out where the cocoons are found. 

Arft-niciil iMHMmimj. — The lieetles, as previously stated, consume 
quite a quantity of the tissue of the plant and feed altout the edges of 
the leaves in the same manner as do the cabbage flea-beeties. Where 
it is Found necessary to protect cabbages against calil>age worms and 
other leaf-feiHling insects, the Paris green or other arsenical used for 
the purpo.se will also kill this cuix-ulio, and no other remedy should be 
neces.sary. 

Othif mmxiiiim. — We should, however, avoid tatting earth into the 
greenhouse at a time when it is liable to bo infested with these insects, 
and particular attention should be oi»served that it l)c not taken from 
the vicinity of cruciferous weeds. If the earth I)e sterilized, the heat 
would kill the curculios or other in.iects which it might contain. 

It should Iw unnecessary to add that when the plants are found to be 
badly infested they should he pulled up when their loss seems assured 
and burned with their c<mtained larvae. The application of kainit or 
other fertilizer ainiut the roots of less infested plants would assist these 
in recupemting fnmi uttuck. 

BEHABKS OS THE FOOD HABITS OF SPECIES OF CEUTORHTNCHUS. 

Forty -seven spe<-ies of the true genus Coutorhynchus, as at pi'esent 
i-estrictcd. inhabit America north of Mexico, but the haltits of only a 
few of thcui aif* deJinitely known. Such of these as have Ixien studied 
live in their lanal state on the Crucifene. 

EUROl'KAN Sl'ECIKS OF (■EUTOItllYNCHLS. 

On the Eiustern Continent species of this genus inhaiiit also plants 
of other oixlers. In Europtf alone 176 species have Ireen rec<^nized 
■ (Catalogns tVileopteroriun Europa>, lyill). Of these. Bargagli (Ras 
scgna Biologica di Rincofori Europe!, pp. 255-:i(J7) haa recorded itio- 
logic ol>sen'ations on 58 species, and in all save in a few cases mentions 
the food habits. 

Among the European species of Ccutorhyncbus which 
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of cultivated plants of the mustard family C. sulcicollis Gyll. and C 
attshnUia Payk., known respectively as the cabbage gall weevil and the 
tiirsq) weevil, are the most important and receive mention in most 
economic works published in Europe. They injure alike cabbage, kale, 
rape, and turnip. 

C'.nAerti Gyll., according to Bupertsberger (Verhdl. zool.-bot. Ges. 
Wien, 1887, Vol. XX, pp. 837-8S9), has similar habits to the cabbie 
gall weevil attacking Saj>Jtanua raphanktrum and rape. 

The above three species, together with C. cyanipennig 111. and C. 
quadridena Fanz., which will be shortly mentioned, are included in a 
consideration of the erucifer-feeding Ceutorhynchus in Taschenberg's 
Insekten-Kunde (Vol. 11, pp. 161-166). 

C. contractnie Marsh., the charlock-seed weevil, is recorded to do 
injury to turnip in England (Curds's Farm Insects, p. 106), 

C. napi Gyll,, like C. rapcE, is not mentioned in any European 
popular economic works consulted, although both Goureau and Tasch- 
enberg have made reference to injury hy it to both cabbage and colza 
or summer rape. 

THE SEED-STALK WEEVII,, 

The question of the proper nomenclature, or more strictly speaking 
identity of the cabbage curculio of North America with the European 
Ceutorhynchue rapes led to some further study of certain other foi-ms, 
with the result that a species treated bj' Mr, F. A. Sirrine (Kept. N. Y. 
Agr. Expt. Sta. for 1895, p. 603), and identified as undescrlbed by Dr. 
Dietz, proves with little doubt to be identical with a European species, 
C. guadridens P&nz. This species was given the name of 0. neriesetosm 
and described on page 422 of the Transactions of the American 
Entomological Society for 1896. 

The occurrence of this insect in America is evidently of very recent 
date, the specimens received hy Mr, A. Bolter from Nantucket, Mass., 
appealing to be the first (wllected, and at the present writing there is 
no further knowledge of the insect^^ distribution than that it occurs 
in the locality mentioned and on Long Island in the vicinity of Cut- 
chogue. It appears to have been first noticed on Long Island in 1895, 

The exclusive occurrence of this spe<;ies only on our Atlantic coast, 
close to our great shipping ports, as well as the fat^t that thus far it is 
known to attack only cultivated plants, although searched for on others, 
led to the suspicion by Mr. Schwarz and the writer that it might be a 
foreign importation and of recent introduction, Mr, Sirrine has 
kindly sent a scries of specimens of 6'. serlcik'toifm for examination, and 
Mr. Schwarz has now ascertained from comparisons with descriptions 
and European spedmeus that the species is doubtless identiml with the 
European C. (pia(lri4eua Panz. , a common and widely distiibutcd insect 
in its Old World home. 
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Ceutorhynchiu* qtiadridfnx was given its specific iiHnie by Panzer in 
1796 (Faunffl GermanictB, Heft. 36, p. 18).' 

TL; first biologic account appears to be that given bj Colonel 
Goureau in 1866 (Aanales de la Soci^t^ Entomologique de France, Vol. 
VI, p. 171), This is in connection with its development from lary© 
living and feeding within the rootu of "navette," or rape {Bn 



Kedtenbacher (Fauna Austriaca, Vol. II. p. 344) ba«i mentioned its 
occurrence on the same plant in Austria, and BargagU (1. c. p. 264) 
states that the beetles are found at Florence in April on the flowers of 
C<>chl.mria arinoracia (horse-radish), also upon cavolo (cabbage). To 
this list Perris (Larves de Col^pt^res, 1877, p. 4()8) adds as food plants 
mustard (8'maphi nigra) and watercress {Nmtiirttmn, offi^cinah'). 

Writing November 17, 1899, Mr. Sirrine said that he could easily 
see how this pest might have been imported with the seed of cabbage, 
kale, or turnips, as the adults issue on Long Island, in the neighbor- 
hood of Jamaica, before the seed is gathered. The reason why the 
specie** has not been observed in other sections of the island, however, 
where the seed-growing industry is not followed, is not so clear, but 
our correspondent assumes that the beetles can not obtain a foothold 
in sections where the above plants are grown merely for marketing, 
in spite of the fact that in most neglected fields wild radishes and 
various wild iimstards and other cruciferous plants grow which ought 
to furnish suitable food for the beetles in all portions of the island. 

This spe<-ies will be seen to differ at once from the cabbage cuifutio 
by its smaller size, being about a tenth of an inch in length; by i(s 
subtrapezoidal form, and by the colors of itw scales. These are white 
and intermixed with gray hairs, the whole forming a somewhat indis- 
tinct pattern, whereas myxp, it will be remembered, is uniformly gray 
or fulvous. The scutellar spot is prominent and the elytra are marked 
by strong rows of erect setie. 

CEUTORHYNCHUS CYANIPENNIS <iERM. 

What appears to be the first record of the tH'<-urrencc of this species 
in America is by the late William Juelich, in volume V of Kntomo- 
logica Americana (March, 1890, p. 57), in a note in which he refers to a 
series of spt'cimens taken by the writer at Ithaca, N. Y.. and toothers 
found by Dr. Otto Lu^^er at Baltimons Md. The writ«^r first obscrted 
this species alxjut 1879, but there were at that time in the collection of 
the Cornell University a series of this weevil taken in the same region 
in the early seventies, and as near as <an l)e remembered in 1873. 

' It H-an afterwanlH reiie«'rib(.il uniier the iwme name by (iyllynhal (Scluwnherr's 
(ienera et Sp<-cici" Curciilii milium, Vol. IV, p. -iru) , and later by differont Hutliors 
under Ihu iiaitiei< liiiraipni* (ivil., lyitiiir I'anx., piillidiiiii/liiA Maivh, anil qnercifvta 
Marsh. 



icvGooi^lc 



53 

Mr, H. F. Wickham ha.s recorded this ,s[)ecu's from Idaho, Dr. Ham- 
ilton (Ti-aus. Auier. Eiitom. Sot,, Vol. 3CX1, p. 405) records it from 
Illinois, and Dr. Dietz(l. o.,p. 31) atatet) that it occurs also in California. 

C cyanipimnU can be i-eadily distinguished from any other Ceu- 
torhynchuH occurring in this country, except V. hol,terl Dietz, by ita 
color alone. Its elytra are steel blue, hence the specitic name. It is 
lai-ger than holiei'i^ and has toothed claws. 

In Barg^li's reference to this speci&j (I. c, p. 259) he gives sulci- 
collit Gyll. as a synonym, but C. mdcicoUiii Payk, is distinct. He 
refers to its occurrence on Sln/ipin arvensin, Gipgdla (Burxa) bursa- 
pastorls, Achillea millefoUumy cabbage, rape, and horae-radish, giving 
references in full for food plants, as well as for notes on the larva 
and its habits. 

Although this species has been established in America for a great 
many years, it has yet to be found attacking useful plants; in fact, to 
the best of the writer's knowledge, no food plant has been observed 
in this country. 

FOOD HABrrs or native species of CEirrORHrNCHUS. 

CeutorkynchiiM Keptentrlmitu Gyll. — At the same time that the cab- 
bage cui-culio was observed on the Department grounds on SiBym- 
briiim offici7iale during the first week of May, 1899, the beetles of this 
species were found, but not in the same abundance, in a truck garden 
at Tennallytown, D. C. They occurred in much greater abundance 
than the tabbage curculio, being particularly numerous in a large bed 
of horse-radish and comparatively rare on cultivated mustard. May 
13 beetles were found by the score on single plants of yellow rocket 
( Barharra harharM) at Ros.slyn, Va., occurring on every plant examined. 

C. ndjuncfim Dietz, from Utah and Nevada, has been collected by 
Mr. Schwarz, on a species of Stanleya. 

( '. h/tmiUimi Dietz has been found in Ma-ssachusetts on the mari- 
time plant sea rocket ( Cid'Ue aMnrmnut). 

ADBITIOVAL VOTES OH THE IHFOBTED CABBAGE WEBWOBM. 

(Helluln 'milalls Fab.) 

Since the article on the imported tabb^e webworm, IFiUvla undalis 
Fab., was published (Bui. 19, n. s., pp. 51-57) a number of facts have 
been ascertained that are new and that bear upon the biology, distri- 
bution, and probable origin of this species. An additional economic 
article on this insect, by Mr. W. M. Scott (Bui. No. 1, Georgia State 
Board of Entomology, April, 1899, pp. 17-25), has appeared, and the 
writer has obtained access to three recently published works treating 
of this species which were not before available. The insect has been 
carried through '\b^ several stages, and this, with the descriptions of the 
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egg and first larval stage, will practit-ally oomplet* the acoount of the 
life stages as well aa can be a<^^compliBhed by offit-e experiment alon«. 

From latest information it appears that injury by this webworm was 
first detected in the United States in 1896, and from what in known 
of introduced iosects in general it may be conjectured that it was intro- 
duced at a considerably earlier period, probably several years prior to 
the date mentioned, as it often requires a number of years for a species 
of insect to become e^itahlished after its arrival in a new country. 

The receipt of specimens from other sources and the reports of 
injuries in new localities go to show a much wider distribution for the 
insect than credited hitherto. Its occurrence, as now ascertained, in 
South Carolina and Alabama renders it moi-e than probable that it 
already ranges throughout the Gulf region, although as yet perhaps 
not in troublesome abundance, except in the States mentioned and io 
Georgia, 

In the other works to which reference is made, and which will later 
on be cited, considerable is added to our knowledge of the insect's for- 
eign distribution; in short, it is shown that the species is already cos- 
mopolitan and evidently rapidly widening its range. 

ADDETIONAI. I.ITERATUHK OF TIIK SPECIES. 

As a I'esult of our first article, we received a communication from 
Mr. Arthur M. Lea, Government entomologist, Department of Agri- 
culture, Hobart, Tasmania, who wrote under date of June 27, 185*9, that 
this species occurs in very destructive nunibeis in western Australia. 
While entomologist to the agiicultural department of that colony he 
published several notes on the species, which he describes as being the 
worst of all cabbage pests. The species was unfortunately referred 
to as Evei'gfutiK rhu'iKii/iM, but subsequently specimens were identified 
by Mr. Otto Lower, an Australian microlepidopterist, as IleJlida 
wiiIuUk. One of these notes is published in the Journal of the Bureau 
of Agriculture, volume IV, pags 14:20, issued at Perth, West Aus- 
tralia, December 1, 1897. 

In the article referred to, which is the only one of Mr. Lea's that is 
wce.xsible at the pi-csent writing, the insect is called the "stinking- 
bead moth," Two characteristic appearam'cs are described as being 
due to the work of the larva, called, respectively, " stinking- head" and 
"lialloon head," the latter being figured, "In damp, rich soil the 
heart l)ecomes a blackish crust, beneath which is a slimy, stinking fluid 
swHiming with maggots and various insects. In drier soil the outer 
lea\es drop off, the head dries and becomes balloon-shaped, and the 
larval excrement may bo seen on the stem and crown; the latter may 
Iw knoi^'ked off at a touch; whole rows can f)e seen that have been so 
destroyed," 
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The lemaining publioationM will bo mentioned later on under the 
head of notes oa di.-stribution. 

The various accounts of the method of attack, and particularly of 
the feeding of the lai'vte reported by correspondents and recorded by 
others, do not ^ree in every detail. 

earl; APPEABAKCB of the IHSECT IH south CAROLINA. 

Through an unfortunate overeight an earlier rearing of this perni- 
cious webworm was overlooked and hence .not recorded, 

August 10, 189B, we received from Mr. H. M. Simons, Hayfield 
Fanu, Charleston, S. C, kr\-ie and pupse, with the statementconveyed 
in a letter of August 6 that the species was very destructive to young 
cabbage in that vicinity. Our correspondent had planted cabbages foi" 
many years and had first noticed this insect in 18tt5, when only a few 
were seen. At the time of writing it was estimated that $10(> worth 
of plants had been lost on account of the webworm. Many of our 
correspondent's neighlxirs had lost all their cabbage plants, and this 
in spite of tolmcco water and Paris green, the latter applied both 
diy and in liquid form. The moth waa stated to lay ita eggs on the 
upper side of a leaf, and the young larva upon batching entered the 
leaf and ate between the inner and outer sheaths, working gradually 
downward, 

Mr. N. L. Willet, Augusta, Ga., who furnished information con- 
cerning this sp<'cit's and its occurrence in his vicinity in ISHH, again 
sent specimens the present season with accompanying letter of August 
2y, and the information that it was only tiien lieing noticed by its 
ravages in that county. Not very much harm had been done at that 
time, and our correspondent was of the opinion that the insect was 
later in its appearance than in the previous year. In short, it was 
difficult at that time to And larvae, the truckers of the vicinity declaring 
that they could not obtain the " wonns" at all. 

September 1'2 we received another sending from Mr. Simons, with 
the statement that the insect had done a great deal of damage to young 
turnip plants. It was noticed that the larva In our rearing cagiss fed on 
the eonmion shepherd's puree, Biirm {(''ij>SfUa) htma-jmistorlK. In the 
letter accompanying this last sending our correspondent state<l that in 
all his years of farming he had never seen such complete and utter 
destruction of any crop as l»y this little insect. He wrote that it 
attacked plants in all stages of growth; turnips just after they were 
clear of the ground. He had lost his entire planting of cabbage, the 
seedalooe of which was worth $40. 



icvGooi^Ic 



NEW LOCALITIES IN 6EORCIA AND IN ALABAMA. 

Mr. W. M. Scott wrote September 2, 1899, concerning the occur- 
rence of this moth in hia State saying, among other things, that he had 
received specimens f rom Tifton, Ga,, a locality not previously men- 
tioned, and that the pest was injurious that sea^ton as also in former 
years. Owing to the crop about Augusta being so badly infeist^d last 
season, the truckers there planted scarcely any turnips the present 
sea-son, and for this reason, probably, the cabbage webworms were not 
noticed to be very numerous in that vicinity. On an experimental 
plat of Mr. Scott's at that place, however, these insects appeared to be 
as numerous as last year. 

September 9, 1899, Mr. F. S. Karle sent specimens of the lar^•w of 
this species, with the accompanying information that it wan injurious 
to turnip seedlings at Auburn, Ala., and had been very troublesome 
for the past three seasons, its presence being noticeable in the fall of 
the year. The species was stated to have practically ruined the turnip 
crop in many gardens. 

September 11 Mr. Thomas I. Todd, Athens, Clarke County, Ga., 
wrote of the appearance the past summer of this webworm, which he 
described as very destructive on cabbage, turnip, etc., and September 
18 specimens of the insect were received from the same correspondent. 
Our correspondent stated that turnips once infested by being attacked 
at the bud never made good growth afterwards. The species was 
referred to as the "Augusta webworm." The caterpillars wei-e stated 
to form their webs on one side of a plant near the surface of the 
ground or under the end of a leaf resting upon the ground. Our cor- 
respondent had kept two hands employed since the 22d of April dust- 
ing the plants nearly every day with poisons and searching for this 
particular caterpillar. The loss sustained by him was placed at not 
less than $250. During that season 60 pounds of Hammond's slug 
shot were used in one week without apparent btmefit, and Mr. Todd 
stated that if he could not check this webworm he would have to 
abandon the raising of cabbages and turnips. Paris green applied in 
the usual manner, dusted on the plants, was tried twice each week 
without much effect. Two aci-os of turnips were so badly infested 
that they had to be plowed under. 

NOTES ON DISTBIBUTION ABROAD; 8YNOHTMT. 

As the appearance of the species in the vicinity of Augusta, Ga., 
the only other locality besides Ltts Angeles, Oil., in which it was pos- 
itively known to occur in this country at the date of publication of the 
writer's first article, does not appear to have been ol)served prior to 
August, 1897, it seems probable that it was first introduced in the 
region where now established in South Carolina and Georgia, near 
Charleston, and at least as early as 1895. and from there has spread to 
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the neighborhood of Augiwta. Near Auburn, Ala., it haw been known 
since 1897. 

Of the distribution of thi.s apecies. Sir G. F. Hanipson, in volume 
IV of the Fauna of Britiah India, published in 1896 (p. STS), says: 
"Mediterranean subregion and throughout the tropi(^al and aubtropical 
zoneu, except the neotropical and Australian regions. " From this and 
the fact that the insect does not inhabit northern or middle Eui-ope, it 
would appear that there i» no immediate danger of its appearance in 
the region of our country north of the Lower Austral area. 

In the same writer's Revision of the Moths of the Subfamily Pyr- 
austinffi and Family Pyralidte, (Part I, p. 760), from the Proceedings 
of the Zoological Society of London, November 15, 1898, Botys 
rogatalis Hulst. is added to the list of synonyms, with thiw legend in 
regard to distribution; " U. S. A.; Mediterranean subregion; Ethio- 
pian and Oriental regions," 

The following synonymy is recognized: 
HeUvlatmdalaYabT,, Ent. Syst., Vol. HI, 2, p. 226, Herr.-ficMfier, Kur. Sohmett., Vol. 

IV, pi. 8, I. 54. 
Seoparui ainmalig Walker, Catalogue, Vol. XIX, p. 827. 
Leuanoda fxtmyliilis Walk., Catalogue, Vol. XXXIV, p. 131.1. 
Boty» rogataS* Hulst., Tr. Am. Ent. Soc., Vol. XIII, p. 149. 

In the publication first cited will be found a technical di^^osis of 
the genus Hellula, as also a technical description of the species. Both 
publications are illustrated. The figure, showing wing venation and 
head, are here reproduced. 

OBSERVATIONS OF THE YEAR 1899. 

June 19, 1899, in response to request, Mr. Simons wrote that the 
moth had made its appearance in his garden, and sent us the first 
specimens seen. The moths are very rapid in 
their movements when in the field, and for that 
reason, difficult to capture. Cabbies had l>een 
almost a total failure in 1897 and 1898, owing to 
the ravages of this pest, 

Dt!ere(u<e in- iiMinh&rM moiny to cold winter. — Of 
the noticeable decrease in the numbers" of this in- 
sect in the early summer of 1899, our correspond- 
ent wrote, July 22, in response to our suggestion 
that the cliraatit; conditions were probably in great part the cause of the 
decrease, that the previous winter, as with us at Washington, was 
unusually severe, being marked with sriap-^ of intensely cold weather. 
This, in our opinion, as previously expressed in Bulletin No. 23 (n. a., 
p. 56), would be just the sort of weather to destroy an insect which is 
not as yet thoroughly acclimatized, since such sudden changes and 
severely cold spells are never e.xpericnced in the Old World regions 
' which this insect is known to inhabit. The same conditions doubtless 
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opomted at AugUBta, Ga., whcro the species was rare, till \ate in 
August, as previously stat«d. 

An unrecorded wild food pl^nt. — In rosponse to inquiry, Mr. Siaions 
stated that this webworm was first noticed on "pussley," or "cutter 
gi-atis," otherwise purslane, Portidaca oJeracea; it waa then notiwtd on 
cabbage beds, and afterwards extended ita mvagos to fields of cabbage 
and other crucifers. In confinement at this office larvte readily fed 
upon purslane. 

Mr. Simons writes that the larvte feed upon the inner portion of 
the leaves of young cabbages between the inner and outer integuments 
or skins of the leaf, and that, when nearly full grown, they usually 
spin up a web about the heart of the plant which they enter. Speci- 
mens of young cabbage plants received about that time showed that 
larvfe had entered the head singly and bored down into the stalk, their 
pi-esence there being manifested by webbed-up masses of dark excre- 
ment. 

In our rearing cages the larvte fed almost exclusively on the under 
surface of young cabbage, the youngest eating away the epidermis 
and parenchyma in small irregular patches, leaving one.eroded space 
and attacking another place, \GVy often crawling in at a hole, which 
they gnaw, and feeding, as our correspondent describes, Ijetween the 
two outer integuments. As the larva) .grow larger, at about the first 
molt, they begin to cover their work with wel>bing, and this, with the 
excrement which adheres to it, fonus a uioi-e or less perfect plac? of 
concealment for them. 

API'ROXIMATK I.IFK HISTORY. 

From the material repeivod from South Carolina the moths obtained 
by reaiiug served as a basis for the wmpletion of the life history of 
the species as nearly as this could be done without visiting the prem- 
ises whei-e infestation occurred. 

From the received larvw, of what is at present considered the first 
genei-ation of this species, moths were obtained July 23, the approxi- 
mate date of tlie appearaiK'O of the second brood of the insect. A very 
i-onsiderable nuTiiber of the remainder issuctl a few days later, A 
numl>er of the motlis of this lot were placed in a rearing cage July 34, 
when egg deposit began. The a.scertained period <if the egg at this 
time, as was previously stated, was three diiys. Pupae were fiivt 
obtained August 14, which gives eighteen days as the larval period. 
The pupal period lasted six days, wliich brings the entire life 4-yvle for 
this time to twenty-seven days. The weather for this period was sea- 
sonably hot, and this is not far from the minimum period that would 
be required for development in the Southern States also. 
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THK ROr. AND OVIPOSITION. 

A pair of mottiH newly bred were placed in a vial July 24, and next 
morning the female wa-s found to have deposited aingly, doubly, and 
in masses of from 3 or 4 to 20, a total of 235 eggs. The following day 
24 were laid; on the 27th, 37 were found, or 296 in all. Afterwards 
the moth died, ha\-iiig laid no more. A few eggs were found upon dis- 
section, making the probable number usually deposited l)etween 300 
and 350. 

Most of the moths die in confinement within a week. 

The egg. — The egg iy of sufficiently large size, about four one-hnn- 
dredths of an inch in length, a^ to be readily discernible to the naked 
eye. It is of oval form and rather variable in contour, being usually 
more or lesa flattened upon the surface of deposit, and there is often a 
distinct nipple at one extremity. Its greatest width is about three- 
fifths it» length. The color when first laid is light gray, and under a 
strong hand lens the surface appears to be rugose and strongly irides- 
cent. Under a higher power the surface is found to be made up of 
depressed irregular areas, mostly hexagonal and pentagonal in outline. 

Length, about 0.5 mm.; greatest width, 0.3 to 0.35 mm. 

A day after deposition the eggs begin to take on a pinkish hue, due 
to light reddish spots below the surface. On the second day the 
embryo can be detected, the head showing as a blackish dot near one 
end and on the lower surface of the egg or the side of attachment. 

Experiments conducted in the latter days of July, in a temperature 
officially rated by the Weather Bureau of this Department as moderate 
(indoor 80*^ to 84" F,), showed that the eggs hatched three days after 
deposition, a rather remarkably short period for a moth with a wing 
expanse of nearly three-fourths of an inch. 

niE NKWLY lIATCHRn l.ARVA. 

The larva when just hatched measures about a millimeter in length 
and about a twelfth that in diameter aei-oss the abdomen. The head, 
as is usual with young larvte, is prominent, wider than the body, and 
dusky in color. The thoracic plate is also dusky and of somewhat 
tdmilar subcre.wentic foiin to the more mature stage. The lH>dy is 
very pale yellowish gray, nearly white, and the surface is moderately 
clothed with long fine haii's. 

Very soon after hatching the larva shows the characteristic striie of 
the more mature form. Thus larvie 2 mm. in length are s<j little 
different in general appeamncf from the full-grown ones iw to t>e 
readily recognized as of the same species. 
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KATTRAI- ENEMIES. 



Two now parasites of this wcbwomi were reared during the year 
and have been identified by Mr. Ashmead as Meti:i>rm 'mlgarix Cress, 
and TfTtnehtcha {Porismi) macer Cress. 9 ■, both hyuieiiopterous. The 
former, an Ichneumonid, was reared in September Jrom material 
received fixnn Auburn, Ala. ; the latter, a Bi'a<:onid, issued during the 
latter days of July from larva; received from Charleston, S. C. 

The Tachinid pai'asite Ex/jrMtti pyntn Walk., pi'eviously mentioned aa 
an enemy of this webwomi, was reared October 6 from the South 
Carolina lot, received in 1896, and recorded in Technical Series No. 7, 
of this Division, page 14, although the host was not known at that time 
by its specific name. An effort was made to ascertain the past year 
if any new sjjecies of parasitic or prodatoiy insects were useful in 
desti'oying this webworm, but none of the Heveral lots of lar\ne which 
were sent from different localities and kept in our rearing jars for the 
puipose were parasitized. It is quite probable that in the course of 
time many of the various known parasites of other crucifer-feeding 
caterpillars will be found to attack this webworm, but for this we may 
have to wait perhaps for se\-eral years before pai-asitic or other nat- 
ural enemies will be of anv service as mediums for its reduction. 



At the present writing nothing new has developed in the line of 
methods of control. It is suggested, however, that in view of the 
unusual destructiveness of this insect that some such methods as are in 
use against the striped cucumber beetle be employed, for example, the 
planting of an excess of seed with the aim of afterwards destroying 
those plants which are injured by this webwonii beyond redemption. 

Cabbage and turnip appear to lie the favorite crop plants affected, 
though cotlards and radishes are also attacked; and it seems probable 
that these could be advantageously ased for the protection of beets 
and vegetables other than Cruciferte, which future observations will 
probably show are affected by the insect. The trap crop should be 
freely sprayed with Paris green, and the main crop could be sprayed 
wit! kerosene emulsion. Mr. Simons writes that a mixture of kero- 
sene oil and soap sprayed upon the plants served ai a deterrent against 
the moth, but that they returned an soon as the odoi- of the kerosene 
had become dissipated. Kerosene emulsion properly prepared and 
applied often enough to insure a pennanent odor should be effective. 

One point must be cmpha.sized if we expect to meet with success in 
combating this insect, and this is that work must begin upon the first 
appearance of the insects each season, as what is done then will very 
materially affect injuiy for the entire year. Injury might be constd- 
ei-ably lessened if a practice were made of pulling up and destroying 
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all badly infested plants before the issuance of the first new brood of 
moths. From current reports during the year it would seem that the 
proper time to begin thin work in about the 
middle of July, as the larvoe are then nearly 
matun- and the moths appear soon afterwards. 

THE COHHOH EHTTBAKB CUSCTTLIO. 

(/.tn« (y«,«,n.* Say.) 

Residents of the Eastern States who are 
^uniliar with the appearance of growing rhu- 
barb or pieplant {Rhtmw Thaimttician) <'ttn 
not fail to have noticed that stalks here and 
there are oft«n injured, so that the juice ex- 
ude* and, drying, forms clear tear-like drops. 
Closer examination will show that these drops 
exude from holes gnawed by an insect, and if 
one should seek the culprit he will not be long 
in tracing the cause to a large rusty -c'oated, 
long-snouted beetle known as Liseiw amaiinie 
Say, and which we may call the common rhu- 
barb curculio to distinguish it from another 
closely related species. L. iimcidm, which ba^ 
similar habits. 

May 9. 18!ti», the great numl>ers of I)eetlos 
of Lixtm a>n<Mv\iM in a plat of rhubarb at Ten- 
nallytown, D. C, attracted the writer's atten- 
tion and led to further study of its life econ- 
omy and the preparation of the present paper. 
Almost every stalk of rhubarb had been 
attacked and some so l>adly as to interfoi-e 
with their sale, at least to many would-be pu r- 
chasers. One of these stalks .served lus the 
model of the illusti-ation here presented as 
figure 14. 

Accoi-ding to the published statement of 
Mr. F. M. Webst«r (Proc. Ent. S<h'. Wash., 
Vol. II. p. 33!»), the insect treated by Dr. C. M. 
Weed in publications of the Ohio Agricul- 
tural Experiment Station (Bui. No. ti. Vol. II, 
p. 153, and Bui. No. 8, Vol. Ill, i>d .series, pp. 
232-235) under this name is not the true ctin- 
OMtM*, but mucidun. The in\estigations which have been conduct<'d 
daring the year, however, indicate that this is a matter of scientific 
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interei^t rathpr than of economic importance, as the two species show 
close similitude in the details which go to make up their life histories. 



DB8CBIPTION OF THE 

The rt<f!(^(.— The adult or mature form of this insect is a snout- 
beetle or curculio of the typi«!al rhynchophorus family, Curculioni- 
dee. It is one of the largest species of its kind, measuring from the 
tip of its long snout about three-fourths of an inch in length and 
is about three -sixteenths of an inch in width. The body and head 
togethei' aie about tive-eighths inch long and the snout nearly three- 
eighths. The snout is cylindrical, l>lack in color, and gTOovod on the 
sides for the i-eception of the scape of the antennae. From other 
related genera the species of Lixua may be distinguished by the polli- 
nose substance with which their bodies are covered. The covering of 



Fla. IS.— iXlw eimravws: a. bctllt: 6, tok; c newly halthi 
pnifllc, KhowlnKilufHil motorlul BpiDes;/.ilon«il vlevrolla 
twice natural Ki!u (Qriglnal). 

Zixtrg mncavits is very bright yellow, and the writer has kept hiber- 
nated specimens for two or three months that retained this pollinose 
covering, which he considers pubescence. It readily rubs off, how- 
ever, when the insect is handled. The elytra are of i-emarkably firm 
consistence, .so hard, in fact, that it is difficult to im)mle the beetle 
with an ordinary insect pin. From other si>ccies of the genus, con- 
cvntsis to be distinguished by the deep triangular concavities at the 
bases of the thorax and elytra. The pi-othorax is just perceptibly 
wider than long, niodemtely rounded at the sides, and distinctly con- 
stricted apically. 

In the male the snout is shorter and the antennie are insoi-ted about 
one-fourth from the apex, while in the female tiwy are placed about 
one-third from the end. The female is represented in figure 15 at a. 

Limm muckitM, the only other species known to attack rhubarb, ia 
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larger and more rolmst, with stouter .snout. The body U clothed with 
line gray pubescence. 

DISTRIBUTION. 

LeContc and Horn merely credit this apcciea to the Atlantic district. 
From Hpecimens in the National Museum and other local collections 
and from published and divisional records the following list of locali- 
ties is taken: 

Stratford, Conn.; Buffalo, Ithaca, Long Island, New York, N. Y.; 
"more or less common throughout the State " of New Jersey (Smith); 
Blooming Valley and elsewhere in Pennsylvania; Columbus, Ohio; 
District of Columbia; Cabin John, Marshall Hall, Kiver View, and 
Travilah, Md.; Kosslyn, Va.; Cadet and elsewhere in Missouri; New 
Ross and Lafayette, Ind. ; Detroit and Port Huron, Mich. ; Lawrence, 
Kan.s. ; Iowa City, Iowa (Wickham); Retreat, N. C. ; Lake Ponchar- 
train (Summers) and elsewhere in Louisiana; Minnesota (Lugger); 
Grimsby, Ontario, Canada (Pettit). 

This is a surprisingly short list of localities considering how com- 
mon the species is known to be. It is obviously an Austral, or, more 
properly speaking, Carolinian, ^:^rm, being found apparently in much 
greater abundance in the Upper than in the Lower Austral life zone. 
It also occurs in the Transition, but in the Transition of the Middle 
West, as for example in northern Illinois, it is replaced to a consider- 
able extent l»y L. ma4k't\ while in Texas it gives place to L. InBeicolllti 
and other species. Its known western range does not extend beyond 
the Mississippi Valley. 

UE8CRIPTION8 OF TUB EARLIER STAGES. 

The *yy.^Thc egg in <if »<omewhat variable oval f<irra, the usual 
proportions of width to length being about four-sixths, the extreme 
reaching five-sixths; surface smooth, polished, with no visible sculp- 
ture; color dull, pale yellow; contents completely filling the shell, 
leaving no ti-anslucent spaces at ends; consistency of moderate firm- 
ness. Length, 1.50 to l.!)0 mm.; width, 1.25 to 1.30 mm. An egg is 
shown in outline in figure 15 at h. 

Till' iu'\dtj-hiiU-hi'd /(//■(vf.— The larva when just hatched pi-osents the 
appearance of c;, figure 15. The head is extremely large in proportion 
to the remainder of the body, the mouth-parts, particularly the man- 
dibles, twing especially prominent. 

The mature hi rvn. — ^Thc larva when full grown appears as shown 
at d. It measures, when in the curved position common to the Curcu- 
lionidie and shown in the figure, about 10 mm. When fully extended 
the length is al)ont twice that, 21 to 23 mm., according U> Webster. 
The widtli is between 4 and 5 mm. It is of nearly cylindrical form. 
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flattened on the extreme ventral surface. The (»lor is milk white, the 
head being light brown and the mandibles dark brown, nearly black. 
The first thoracic segment is marked with a light yellow transverse 
chitinous patch resembling the cervical shield of many caterpillars. 
The head is nearly circular in outline, and is ornamented by an inverted 
Y mark. The mandibles are short and sti-ong, concave on the inner 
surface, and bidentate at the tips. The leg pads are moderately promi- 
nent, and rather sparsely covered with short yellow bristles. With 
the assititance of the figure a more detailed description may be dis- 
pensed with. Full descriptions both of larva and pupa have been 
published by Mr. Webster in his article in Entomologica Americana 
(Vol. V, p. U). 

The pupa. — The pupa shown in the illustration at e in profile is of the 
same white color as the larva. It is somewhat remarkable on account 
of the row of retrorse spines on the back of each abdominal segment 
The first or cephalic row consists of shorter and finer spines, and the 
last row of only four, in pairs on each side of the middle (see fig. 15,_/). 
The terminal segment ends in two spinelike processes on the ventral 
side. The length is 14 to 15 mm. 

The pupa cells are broad and ample, varying somewhat in length 
from two to three or four times the.length of the pupa itself. Cells 
before the writer measure from 5 to 7 mm. in width and from 25 to 
40 mm. in length. By means of the rows of spines on its back the pupa 
is enabled to work its way i-eadily up and down from one end of its cell 
to the other. 

The majority of the cells examined were constructed juat beneath 
the surface of the earth, the top of the cell lying level with the earth's 
surface. Cells often, therefore, extend into the roots and appear to be 
deepest where the plants are short and dry, and dry up early. No 
special point appears to be selected by the larva for gnawing away an 
exit place for the ini^o, but the stem is so weakened near the bottom 
of the cell that it breaks at this point if pulled, and it doubtless cracks 
and breaks in time with the drying of the plant, so that the beetle 
when fully matured and ready for exit has no difficulty in effecting its 



BIOIXXIIC LITERATURE. 

Foi' NO common an insect as is this curculio, published acwrants bear- 
ing on its habits and life history are few in number. 

The first notice of its food habits is that given by Townend Glover 
in the Report of the Commissioner of Agriculture for the y<^ai' 1865 
(186f>, p. 90). Keference is there niade to the beetle having been 
observed "bun-owing into the footstalk of the rhubarb or pie plant and 
then depositing a single egg in each hole." No larvie were reared, but 
the opinion was oxpressed "that if the yellow decaying leaves of the 
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rhubarb were examined many of theiti would he, found to have been 
injured by this insect." Five yeaiti later the same writer, in his report 
as Entomologist (loc. «it., 1870 [1871], p. 71), gives another short 
account of this insect, with an illustration of the adult. 

After the lapse of another tive years Dr. George Diminock (Standard 
Natural History, Vol. II, p. 343) refers briefly to the occurrence of 
the species on the dock Rum&e ofUctdatw. 

Discarding the two articles of Weed for the reason previously 
mentioned, we come to the very full account of this insect by Mr. 
Webstei', published in Entomotogica Americana in 1889 (Vol. V, pp. 
12-1(>). In this article wild Hunflower (Holianthus) is mentioned as a 
food plant in central Illinois. The ^g, larva, pupa, and ovipositioii 
arc fully described, and other notes are given on the life history of the 
species. It is quite singular that tarvm in this case weix; found only 
in Helianthus, a genus of plants upon which the insect has not been 
observed by any other writer to my knowledge. On page KJ of the 
article referred to Mr. Webster states that in a single <rase he olxservcd 
a female ovipositing in Silphium, or rosin weed, and states that the 
adults feed also upon the foliage. 

In volume VI of Entomologica Americana (p. 169) the writer re- 
ferred briefly to the occurrence of this species on a common broad- 
leaved variety of dock (Rumex) and less often on ihubarb. 

In Mr. Webster's article on the food plants of the genus (Proc. Ent. 
Soc. Wash., Vol. II, pp. 339-341) nothing new is added of this species 
other than the correction referred to in the opening lines of this article. 

DIVISIONAL REOOBIW. 

May 18, 1883, we received from Mr. J. G. llarlow, Cadet, Mo., a 
leaf of rhubarb showing punctures of this cnrculio on the midrib. 

November 25, 1885, Mr. F. M. Webster sent from Lafayette, Ind.. 
stems of Helianthus fi-om which this Insect was latei' roaroil. 

May 19, 1887, wo received from Mr, W. B. Alwood, then at Colum- 
bus, Ohio, stems of rhubarb in which this species had oviposited, 

June 5, 1H95, Mr. F. V. Braymer, Blooming Valley, Pa., sent si>eci- 
mensof the beetle discovered on the yellow d(H'k. .Tune 20 Dr. Homer 
Bowers, New Ross, Ind., sent beetles, with i-eport that they wei-e 
observed on the foliage of growing rhubarb. 

July 26, lS9li, Mrs. R. H. Russell. Stratford, Conn., if|Hnted Hnd- 
ing this species upon a dwarf sunflower in her garden. 

May, 1898, Mr. F. M. Webster repoi-ted receiving this insect, with 
a species of Sphenophorus or "bill bug," with statement that they 
were injurious to com. We have also received similar reports, the 
beetles being included with Splienophorus. This is merely mentioned 
to show that there is some slight similarity between the siM'cies of 
17591— No. 23 5 
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LixuM and Sphenophoriis, these genera beiug «f about the «ame aver- 
se Hize, but not at all likely t^t be niiutakea by anyone who Htudieri the 
subJLt^t of entomology. 

FOOI> PLANTS. 

Ak already nhown. thin si)ecieH does not develop in rhubarb. The 
only larval fi>i>d plant ohserved by Mr. Welwt^r in <;cntral Illinois 
" and Indiana was wild Nunflower, HeUantfom (/rfunii'Mfrr'if'ui, a eoiunioii 
Western plant. In and alxuit the District of Columbia, as well as in 
the vicinity of New York City and Tthaea, N. Y,, this i-ureulio was 
observod only on rhuliarb and do<rk, and the latter is the favorite and 
appai-ently the only larval food plant about Washington, It is prob- 
ablp that nil .spixrie-s of Kuinex having suitable stems for the develop- 
ment of the larva are utilized for this pui-pose. The species from 
which the beetles have been reared are eurled Aot^ {Rumex crlnj/itu) 
and broad-leaved or bitter dock [R. fAtmiJhlm). 

Lixm amvaum is the only sp«^>cies observed on Rumex or rhubarb in 
this vicinity. 

The adult of this cui'culio feeds upon the foliage of all of the plants 
mentioned, usually by gnawing the edges of the leaves, but it seems 
probable that a considerable quantity of nourishment is also taken 
when the stems arp pun<itured f(»r oviposition, if indeed they are not 
often punctured, as seems most likely, for food alone. 

THK INSEcrV LIFK HISTORY. 

HiJu'iiiiitlim iiiui time iif aj'jhitroiHV: — This rhulmrb curoidio hiber- 
nates as a l>eetle in and near the District of Columbia, and is one of 
our early arrivals. apjH'aring in the field some time in April, presuma- 
bly with the appearance of its food plant, or about the time that the 
stems are lui^ enough for oviposition. Pairing and egg deposit 
begin soon afterwards. 

Fi-om the scarcity of beetles in the tield after the dying <»ut of the 
hibernating genei-ation in the summer, the writer had formed the 
opinion that l>eetles overwintered in the stalks, and particularly 
iHH'ause Mr. Webster had found that hibernation also took place in 
other stages (larva and pujm) in the localities wlieiv he had made obser- 
vations. It was thei'ofore sui'prising that in spite of scvei^al attempts, 
made at int^'rvals between the second week of September to the second 
week of Oetolier to tind lieetles, none could l>e found in st«>msjn which 
there was evidence that they had developed. 

A beetle that issued August 1 2 was kept for upwards of two months 
without food. Oct<itM'r 18 a lieetle wa-s captured in the field that had 
evidently been flying, and this, together with the Iwetle i-eaied in con- 
finement, were placed in a jar with dock leaves October 18. The latter 



icvGooi^lc 



fi7 

died ill a day or two without fef^iing, while the other fed freely in the 
a<'(;ustomed iimniier on the edgen of the leaf. 

Everjthinfi considered, this in tolerably good evidence that, in spite 
of the rarity of the beetle of thin species in the field oi- the difficulty of 
finding it in autumn, it does, at least oc(^asionally and perhaps nor- 
mally, issue from its burrows to fc*d before seeking a new placa for 
hibernation. 

OS THE HABITS OF THK HPEClEa 

The eggs are deposited singly in little oval or elliptical cavities meas- 
uring about 2 mm. in width and 4 or 5 mm. in length, and constructed 
in the stems at a depth of between 2 and 3 uuii. beneath the skin. In 
thin steins of dock the 
egg is deposited loosely 
through the hole niade 
by the |>arerit beetle in 
the hollow of the .ntalk. 

E^ deposit evidently 
takes plaw by pi"ef- 
c re nee in the young 
tlo we r-s talks, but as it 
is the custom of many 
gai'deners to cut these 
<i(! early in the seawon, 
the beetle is forced to 
lay hei' eggs in other 
partM of the plant: honire 
it follows that e^s are 
quite as often foimd in 
the main stems, the 
crown of the plant, and 
even in the larger veins 
of the leaves. A givat 

many more pnnctui-es are made in the stems of rhubarb, particulai'ly 
early in the seai^on, than are neces>«ry for depasition of eggs. In the 
section of rhubari) stalk Jilusti-ated at tig. Itl. taken from the tjeld in 
early May, all of the punctures appear to have iH'en made either for 
f<K>d or else the insect was deterred from depositing her eggs by the 
|)resence of too copious exudations of juice. 

In doi'k the egg punctui-es (Kfur fi-om near the ba.ses of the stems 
far toward the tops, and nearly always contain eggs »»r lanw. Dock 
stems sometimes contain as many punctui-es lus in the rhubarb stem <)f 
the figure. I^ater in the year, even by the tii-st week of .lune. eggs 
are nearly as oft^-n found in rhubarb, particularly in the flower-stalks. 

The specie:^ of Lixus are long-lived, and it follows that oviposition 



jIlMf lit rhiibarh, h 



i:,Goo>^lc 



68 

ext^'nds over a considerable period. Here in the District of Columbia 
the present year the first beetles that were noticed appeared late in 
April.' Lar\-te were first noticed hatched May 11, but eggs were still 
to be found late in June. 

Eggs deposited May 11 and 1^ hatched May I'J and 20, or in eight 
dayi<, the weather during this time being i^easonable. 

Lariiil hahlu. — The plants of dock on the Department grounds upon 
which beetles were pla<;ed were carefully watched and the stems and 
roots were pulled up for examination from time to time, but, unfor- 
tunately, the anb* which were a.ssociated with aphides at the roots 
entered the burrows and killed the larvte, thus interrupting our 
experiments. Stems of dock were also examined in the neighborhood 
about the District of Columbia and larvre were found to approach 
maturity during the first and Hecond weeks in July. July ^ an imiua- 
ture beetle wan found in its burrow, larv% and pupte also being present 
in that vicinity at this time. The duration of the larval stage, although 
not detinitely ascertained, va not far from two mouths. 

It is probable from all that could be learned that larvie begin to 
approach maturity about the first or second week of July. 

Beetles put in our rearing cf^^s in early May lived tLrough June 
till about the middle of July, some, however, dying earlier; in other 
words, some of the hiljernated beetles ai'e still living within a few dayu 
of the time of the first appearanc^e of the new generation. 

In the stems of dock examined, only a single Lixus was found to 
develop in a stem. Often a dozen or more punctures are made in a 
stem and nearly as many eggs are deposited in some cases, but one 
larva only develops. What becomes of the other larvte is a problem. 
Presumably they fall a prey in many instances to predaceous insects, 
paiticulai'ly ants, but when they are not so destroyed it would seem 
, that they either die from l>eing shut off by the lar\'a nearest the root« 
into the tipper portion of the plant, where they succumb with the dying 
of the stem, while the lowest larvse, having an abundance of moi^t 
food, stirvives. Very often the larvie bore down into the root, evi- 
dently being driven to this expedient by the drying of the stems above. 

Liff cycif still incowjyltU'. — From the above it will be seen that the 
full life cycle is not yet known. The egg stage, as previously observed, 
was eight days in seasonable May weather. The obser\'ed duration of 
the pupal period in the hot weather of July was aU«> eight days. The 
observations on the life cycle period, and hence the larv'al period, which 
could readily have been made out by deduction, were interrupted by 
the ants. 

Thf Mj>eri<ia does not appear to dei>elop in r/iuf*arb. — If the larva lives 
at all in rhubarb this fact has esca{)ed obser\'ation. Many c^s fail to 

'This ie true, also, of L. mueidttr, aawrding to Weed. 
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haU'h, presnmably being destroyed by the superabundance of juice 
which exudes from the plant where egg deposit takes place, while the 
larvEe, if they hatch at all, meet death in the same way. 

Of all of the many thousands of eggs of this species that were 
deposited within a few miles of the District of Columbia it is obvious 
that only hundreds produced beetles. None that were deposited in 
rhubarb appeared to develop. A large percentage that were laid in 
dock and that produced larvce also died before attaining maturity. In 
addition to ants, parasitic insects must have destroyed their quota of 
larvsB. So it follows that, taking into consideration the number of 
beetles that fail to survive the winter, the species, comx)ared with 
many others that could be mentioned, leads quite a precarious existence. 

SATCR&L ENEMIES. 

Mr. Webster, writing of this curculio in stems of Helianthus, 
remarked that a great many of the larvse were devoured by wood- 
peckers. Dr. Weed recorded the rearing at Columbus, Ohio, of a 
hyraenopterous parasite of Lixus mucidus, Brecon rugatorS&y. These 
parasites develop at the expense of the larvse, feeding externally upon 
them. When mature they spin brown silken cocoons in which to 
transform. As several Bnu^tonids are known to be parasitic on other 
species of Lixus feeding like the present one in stems, it is probable 
that one or more species attack Llicus conoaims. 

REMEDIES. 

The use of arsenicals or other poisonous insecticides upon rhubarb 
during it^ growing season is of course out of the question. Fortunately 
the nature of the injury by the species is not as a rule serious. When, 
however, this curculio occurs in troublesome numbers it can readily 
be controlled by other methods. The beetles are so large and con- 
spicuous, and so often occur freely exposed in the bright sunlight on 
the leaves, that they are easily detected, and as they arc sluggish and 
do not fly readily thcrp is no difBculty in capturing them. The proper 
time for this is upon the i)eetled' tirst appearance. It would be well 
also to gather the beetles upon near-by plants of dock, and after the 
eggs are deposited these plants should be pulled up and burned. In 
the District of Columbia and in similar latitudes the beetles are to be 
looked for toward the end of April and tirst of May, and the doclcs 
which serve as a trap crop should be destroyed about the first of 
July, as most of the eggs Imve been deposited by that time. 
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THE STILAWBERRY FLEA-BEETLB. 

(ffaltica ignita III.) 

One of the periodical visitants of tlie strawberry bed, and an insect 
that (/an, in its periodrs of abundan(;e, prove quite troublesome, is a 
Chryaomelid beetle, known in literature an the Htrawberpi--lpaf flea- 
beetle, or tiery flea-beetle. It has also been called the apple flea- beetle 
and the lesser grapevine flea-beetle, and is now known scientifically 
as Haltlca ignlia 111., though often mentioned in text-books and agri- 
cultuial works under the name of G^rapt^idera ignita. 

The periodicity of attack of this insect, coupled with the fact that it 
is not confined to strawberry, but feeds on a variety of other plants, 
including weeds — its natural and preferred larval food plants — ^render 
it unlikely that it will ever be- 
come of the highest impor- 
tance. Of its capabilities for 
destruction more will be said 
under the chapt«rH devoted to 
recorded injuries and litera- 
ture and unpublished records 
of injuries. 

DESCRIPnON OF THE SPECIES. 

The strawberry flea-beetle 
belongs to the typical genua 
Haltica, of the tribe Halticini, 
or flea-beetles, a genus which 
includes 2+ described specaes, 
most of them of a uniform 
greenish or bluish color, and 
all provided, as are other flea- 
beetles, with powerful, dilated hind femora. By means of their strong 
hind-legs the beetles possess an unusual saltatory power, which has 
given them the common name of flea-beetles, 

Hnltica igmta was given it^ scientific name by the German ento- 
mologist Illiger in the year 181)7 (Magazin fur Insectenkunde, Vol. 
VI, p, 117), It was described later under the .specific names halmire 
Melsh. and inivrat^i Lee, and mention is made by Mekheimer and 
LeConte of two MHS. names, cuprea Melsh. and xplendidu, by which 
the species was also known in collections. 

The various species of Haltica are difficult of determination without 
the aid of full descriptions and a large scries of specimens, including 
the males. //. ignita is one of the smaller species and belongs to the 
same group as the grapevine flea-beetle, If. chdyhea, which has the 
thorax with an ant«basal groove extending entirely across. In the 
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present apecies the groove appears to vanish at each end, but this is 
apparent only. The punctuation of the elytra is foarse. The general 
appearance of the insect is illustrated at figure, 17, a. It is of oval, 
slightly oblong form, and is remarkable on account of its extreme 
variability of coloration, the color of different individuals ranging 
from bright metallic golden, coppery, golden brown or purplish, to 
green and blue. The variation in color is of unusual interest, as it is 
influenced by climate and determines to a great extent the range of 
the species, this fact being so striking as to have attracted the writer's 
attention long ago and to have received special mention by Dr. Horn. 
The more northeni individuals are the more brilliant golden-hued 
ones. About the District of Columbia the green ones are apparently 
more abundant, and are the prevailing types southward, deep blue 
beconiing the characteristic color of the specimens taken in the Gulf 
States. It may be significant that the beetles observed by the writer 
before the middle of August the past season were mostly green and 
those obsen'ed in the same locality after that date were metallic. The 
latter, however, are not nearly so brilliant as those occurring farther 
north. The Northern individuals are, as a rule, larger than the 
Southern oues. 

DISTRIBUTION. 

The strawberry flea-beetle is a native American species and of .such 
remarkably wide distribution a:^ to have created remark by Mr. Mar- 
tin Jacoby, a European authority on Chrysomelidse. 

The distribution of this species accorded by Horn, who gave a full 
technical description on page '221 of the Transactions of the American 
Entomological Society for 1889 (Vol. XVI, p. 221). is from the Hud- 
son Bay region to the New England States, south to Texas and Florida. 

The following locality list has been compiled from published and 
unpublished records, the latter, which includes most localities men- 
tioned, being founded on material in the National Museum and the 
writer's own collection. It shows a range extending from o<rean to 
ocean and from noi'th to south of Canada to Mexico. 

Newport, R. I. ; Ithaca {July 5-9), Peekskill, Port Richmond, Staten 
Island (June 3), Carys Mills, Floral Park, N. Y.; Orange {at light). 
Highlands (June 18), and elsewhere throughout New Jersej; River 
View, Goldsboro. Marshall Hall, Md. ; Norfolk. Rosslyn, Cherry Dale 
(June 3-^Iuly 11), Va. ; District of Columbia; St. Louis, Mo.; West 
Point and Nebraska City, Nebr. ; Columbus, New Albany, Indianapo- 
lis, Ind.; White Bear Lake, Minn. (Lugger); Waco, Cypress Mill.i, and 
Beeville, Tex.; Tempe, Ariz.; Orlando, Oviedo, Lake City. Valkaria, 
Waldo, Fla. ; Easton, Wash.; Colorado; Sacramento, Cal. 

To the above list there should be added: Atoyac and Vera Cruz, 
Mexico (Jacoby); Fort Simpson (LeConte) and Fort Rae (Wickham), 
Northwest Territory, Canada. 
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DESCRIPTIONS OF THE PREPAHATORY 8TAGBS. 

The egg. — The egg is subcylindrical, and in outline rather irregu- 
larly ellipticHl, being about two and one-fourth times a« long as wide 
at itij greatest diameter. From the egg of D'laonyctuiseanthomdcetKt^ 
a flea-beetle which waa figured and described in it« different stages in 
Bulletin 19, n. s. (page 81), and which it somewhat resembles, it differs 
in having the ends reversed. It is nan-ower at the base, where it is 
somewhat irregularly rounded and longitudinally wrinkled on one or 
two exposures and is broader and more rounded at the apex. The color 
when newly deposited is pale yellowish buff, ehatiging but little before 
hatching. The surface is opaque and the sculpture recalls that of 
Disonycha, but is more or less obsolete, in some eg^ being very 
indi.stinct. 

Length, 0.t2 to 0.78 mm.; width, 0.32 to 0.35 mm. 

The eggs are deposited in groups of two or three to twenty or more, 
side by side, in the manner shown in the illustration (fig. 17, A), They 
are rather finuly attached at their bases and lie upon the leaf nearly 
flat, but with their apical ends free. A very large proportion of the 
eggs obtained in confinement were streaked lengthwise with a thin 
line of excrement, and this would appear to be a nonnal habit of the 
female of voiding a small quantity of her fseces on each e^. 

Tlie v^rly hutched l^irva. — The larva when just hatched has the 
appearance represented ate of figure 17. It is subcylindrical in form 
and rather dull, dirty -lookin g honey yellow in color. It tapers 
strongly toward the posterior extremity and \s widest near the middle. 
The head is large and prominent, with prominent three-jointed, conical 
antennfe. The legs are long and the body Is covered with long gray 
and l>lack hairs. The hairs proceeding from the head, and the longest 
of those which proceed from the sides of the prothorax and the lower 
portions of the sides of the abdominal segments, are normal and 
pointed. The majority of the remainder — those on the sides of the 
thomx and aMomen and at the ends — are bulbous or capitate, a.s is 
often the <;ase with post-embryonic larvte. The hairs proceed from 
tubercles which are only moderately prominent as contpared with 
those of other related species. The second and third thoracic .seg- 
ments bear above two pairs of rather conspicuous black tubercles. The 
dorsal tul)ereles are also mostly black, small, and rather inconspicuous. 
The hairs proceeding from these are also black. The anal proleg is 
large and prominent and assists the larva in locomotion. 

Length, 0.» mm.; width, 0.4 mm. 

The mature lanni. — The lar\"a resembles that of Ilaltica chalybea, 
the two possessing many features in common. That of iynltu, when 
full grown, varies somewhat as regards the ground color, some few 
lM>ing dull yellowish, but more often the general color is dark olive, 
sometimes so nearly black that the tul>ercles can scaix'ely be dis- 
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tinguished. giving to the body a, nearly uniform dull black color. 
The ^hapc in subcylindrical, well-rouoded above and depressed ven- 
trally. The body tapers about equally toward either extremity, the 
diameter being gi-eat«st near the middle. The length is about four 
times the width. The surface of the body, both above and below, is 
very finely guttulate and very closely covered with lai-ge, dark tuber- 
cles, or tuberculous spots of various shapes. Some are single and 
some eontluent, and bear, some one and some two hairs, the various 
patterns which they form on the dorsum being indicated in the illus- 
tration. All the tubercles appear black on the living larva, but in 
alcohol they turn dull greenish brown. 

The head is rounded in outline, the lobe's moderately constricted 
posteriorly and are indicated by a wide, shallow, median depression. 
The color is moderately shining black, with white sutural lines show- 
ing about the antennie and mouth-parts, the inverted 
V mark is white and very thin. The hairs, which pro- _>J, CTy^av, 
ject a few forward and a few diagonally from its sur- ~ ^ I^f ^ 
face, are dark brown. The antennee are black, and " ^f^^^^ 
very short. The three pairs of thoracic legs are 
mostly black, like the antennie on the exterior surface, 
and mostly gray on the interior, being for the most 
part gray toward the base and black apically. 

The thoracic plate is of the same ground color as the 
other tubercular surfaces but spotted with dark brown, 
and is surmounted with similar hairs. It has some- 
what the appearance of being made up of several view or i« and m 
smaller tubercular spots. The median tubercles of "Momirmi >cg- 

, ....11. .1 menla, above; dor- 

the second and third thoracic segments are simple, m\ view of aiui 
but those of the abdominal segments are confluent ««me'". iteiow— 
and form an elongate, oblong transverse band. The (origitiBi), 
anterior confluent pairs are about a third wider than 
the posterior. The tuberculiferous spots of the second and third tho- 
racic are separated above by a narrow line modei-ately curved pos- 
teriorly. 

The tubercular .spots of the abdominal segments are arranged in 
moderately regular rows of eight; those above the spimclcs being 
arranged in double and parallel rows ; those below in single row.n. All 
tubercles are prominent, the latei'al being the largest and the dorsal 
the smallest. The tubercles above the spiracles bear each a single hair, 
blunt at the apex; the tubercles below the spiraclen bear each two 
acutely pointed hairs, placed closely together. 

In figure 18 the arrangement of the tubercles on the ventral sur- 
face of the first and .second abdominal segments is shown above, and a 
dorsal view of the anal segment is given below. The anat piolcg is 
moderately prominent and nearly white on its exposed surface. 
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Len^h of full grown larva extended, 5 to 5.6 mm.; width, 1.3 
to 1.4 mm. 

Th/; pupa. — He pupa (fig. il,/) in its structure presents no very 
observable characters for reci^nition. It looks like that of Ditionyclta 
Qxmthomdiagna but differs in color. It is quite differently colored from 
its larva, being rather pale orange, with lighter yellowish orange head, 
legs, and wing-pads. The surfaoe is nither sparsely be«et witji short, 
fine, acutely pointed hairs, light at their inBertion and nearly black at 
the apices. These proceed from small, dark, rounded, moderately 
prominent piliferous warts or tubercles, in the arrangement of which 
there should be found good generic, if not specific, characters. One 
of these tubercles is located on the head near the inner angle of each 
eye, and another is placed above it and a little nearer the median line. 
A transverse row of hairs proceeds from the posterior end of each 
abdominal segment. The abdomen terminates in a pair of apical hooks, 
which are moderately acutely pointed and rather strongly incurved, 
nearly white in color at the base and black upon the posterior moiety. 
There is also on the ventral surface at each side of the anal aperture a 
minute tubercle. 

Lengtii, 3 mm.; width, 1.6 mm. 

PUBLISHED BIOLOGIC RECORDS. 

In the year 1847 Dr. F. E. Melsheimer gave to this insect the specific 
name of hilmiiB from its occurrence on the hturel, Kalmia lat(fo!m 
and glauca (Proc. Acad. Nat. Sci. Phila., Vol. Ill, p. 164). 

What appears to be the earliest record of injury to any useful plants 
by this species is that published in Volume III of the American Ento- 
mologist in 1880. and reported by Mr. Gfeo]. TfhurberJ. The beetles 
were described as having injured fuchsias at Norfolk, Va.. in June of 
that year, when they swooped down " in a cloud," and in two hours 
ruined over 61W blooming plants; no other plants w^re noticed to be 
affected. Paris green killed the beetles, but unfortunately also injured 
the plantfi so that they could not be sold. In the answer to this letter 
by Dr. Riley, the species is identitied as Gruptodini cirhioUt Germ., 
and the present identification of the species as j'(?h'V« is on the authority 
of Mr. Sc:hwarz. Incidental mention is made of the species having 
been found very injurious to fuchsias at St. Louis in 1874, and that; it 
attacks also many other greenhouse plants. First appearance was 
noticed during the month of June. The e^ was briefly described. 
The beetles were also stated to often swarm on tireweed {Erichihites 
hiemcifdui). Pyrethrum "numbed" the insects and kept them off 
the plants until it was necessary to water them ^fain. Beetle** were 
reared from larvte found feeding on evening primrose ((Enoiliera 
hhnnii). 

It was not until a de,cade of years prior to the time of writing, so 
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far as can be ascertained, that anything was puhlished concerning 
injury by the species to strawberry or other edible crops. In the 
year 1889 there was published in Insect Life (Vol. I, pp. 220, 221) a 
note from correspondence on injuries by the beetle to the tender leaves 
of grape at Tempe, Ariz., in April, 1886. 

This wa« followed the next year by several publications concerning 
this flea-beetle, which will be briefly mentioned : 

A line note on the occurrence of the species on Kalinia, at Peekskill, 
N, Y., early in May, by Mr. John D. Sherman, jr. (Proc. Ent. Soe. 
Wash., Vol. I, p. 162). 

A second letter from the correspondence of the Division (Insect 
Life, Vol. II, pp. 369, 370), a complaint of injury by Mr. W. E. . 
Hudson, Orlando, Fla., March 27, 1890. The beetles appeared on this 
correspondent's strawberries in thousands, and ail the berry fields in 
the neighborhood were infested. They were also noticed on weeds of 
different apecies and on peach trees. They fed on the leaves from the 
upper side, eating off all the green part and leaving only the 
skeleton. 

A short not« by Dr. James C. Neal, stating merely that this flea- 
beetle had been tne source of much trouble to strawberry growers in 
various sections of the State of Florida (Bui. 9, Fla. Agr. Exp. 
Stat., p. 11). 

A note by Prof. Lawrence Bruner (Rept. of the Entomologist, Nebr. 
State Horti. Soc. for 1890, p. 23) containing, however, no original 
observations. 

The following year, 18!tl, Prof. F. M. Webster (Bui. 33, Purdue 
Univ. Agr, Expt. Sta. Ind., p. 44) wrote of injuries by this insect at 
Columbus, Ind. What is practically a reprint of the last-mentioned 
note appeared the following year (Trans. Ind. Horti. Soc. for 1890 
[1891], p. 25), This was followed by an article by Mr. Webster on 
the oc<iurrenee of this species at New Albany, in southern Indiana, 
reciting injury to strawberries, and including mention of damage occur 
ling as far north as Indianapolis. July and Augu.st were the months 
noted as the ones in which the beetles were most dcistnictive, they 
tieeming to disappear from the field about the 1st of September. A 
note by Mr. K. A. Schwarz (Pro<i. Ent Soc. Wa.sh., Vol, U, p, 183) 
appeared next, giving a review of observed food plants of the Iwetle. 
He remarked, among other things, that the im^^ appears to be more 
polyph^ouH than any other species of its genus, and that OCiwthera 
hiennw seemed to lie the only true food plant ascertained for the larva 
up to that time. Brief mention was made in Volume V of Insect Life 
(p. 17) of injury that has previously been mentioned, adding, however, 
two new localities for the species — Lake City, Fla., and Waco, Tex, 
Omitting mere mention of the occuri-ence of this species on Kalmia by 
Dr. J. Hamilton, we come to an article published by Mr. A. L, Quaint- 
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aneeiiil897{Fla. Agr. Sta., Bui. 42, p. 592). No original obsen-ations 
werp made, which in true of a note published by Prof. C. P. GiUette in 
Bulletin 47 of the State A^culturat College Experiment Station of 
Colorado (p. 5). 

In Dr. Otto Lugger's fifth annual report ba Entomolc^t to t^e 
Htate Experiment Station of the University of Minnesota, published 
in 1899, some attention is given this insect under the title of "The 
lesser grapevine flea-beetle." The insects were noticed by Mr. J. W. 
Taylor, White Bear lake, Minn., early in the spring of 1899, eating 
into the buds of wild grapo, afterwards attacking cultivated varieties, 
and later the foliage of Virginia cweper. After destroying the buds 
they continued upon the fully expanded leaves, which were riddled in 
every conceivable manner to such an extent aw to destroy them 
entirely. Two generations were observed doing damage; the hiber- 
nating beetles w>mmenejng the work, and the larvte and beetles of a 
subsequent generation fini.shing it. Eggu were found among the 
woolly substance of the partly destroyed grape buds. It is said of the 
species that it promises to become decidedly injurious, and therefore 
wherever it is found should be fought with arsenites as soon as noticed. 

UNPUBLISHED DIVISIONAL RECORDS. 

The unrecorded notes on injuries by this speeies are, like the pub- 
lished accounts previously noted, inconsiderable; but, such as they are, 
they tend to show the periodicity of attack, 1890 being a year of 
excessive abundance. 

During 1890, specimens of the beetles were received from several 
localities with repoi'ts of damage to strawbeiTy and other garden 
plants. April 4, from Mr. W. E. Hudson, Orlando, Fla., previously 
mentioned, as i-ecoj-ded; April 29, from Mr. John Scott, Waco, Tex., 
with the statement that the spcx;ie« was doing much damage to garden 
plants; Septeml)er 1, from Mr. F. M. Webster, with the report that 
the lM>etles wei-e itijuring the strawberries at Columbus, Ind., also 
recorded. 

Ml". T. L. Mead, an entomologist and a competent observer, wrote. 
May 4, 1897, that two or three yeai's before that date a -ifpecies of 
Haltica, which, from his description, is without doubt this speeies, 
" did a good deal of damage to sti-awberry leaves, being almost numer- 
ous enough to cover them." Locality. Oviedo, Fla. A spray of 
Paris gi'con was used with apparently good results, as the next year 
the Ijeetles were scarce and had not appeared at the time of writing. 
Mr. J. S. Lapham, Goldsboro, Md., writing of the occurrence of this 
flea-lH'etle on strawberry the same year, stated that "this insect feeds 
on the leaves, making thousands of small holes in them, and while it 
does n«)t altogether de^stroy the crop of fruit, the berries are much 
"mailer when it works." 
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HABITS OF THE I-AKV-J,, 

III our rearing jars the larvie hatubed from the egg fed almost ex- 
clu-sively on the underside of the leaves. Not being satisfied that this 
was the only manner of feeding of the lan'a, a visit was paid to the 
locality where this species was found most ahundanth' the pat^t season, 
with the residt of finding some plants o-ontaining numerous larvie. It 
was then ascertained that this larva lives verj- much as does the related 
llaltlca hiaremgana, which the writer has had under observation in 
earlier years. It feeds upon both the upper and lower surfaces of the 
leaf, appearing not to prefer either side. It also erodes large holes in 
the growing seed pods, and even at times feeds in a. similar manner 
upon the stem. The larvte appear to favor the shade and are usually 
found in the more secluded positions on the plant, parti<iularly the 
upper portions, occurring iiuite as often on the seed podw as on tlie 
foliage. In several instances larvie wore found that had crawled into 
leaves that had been rolled up by the grape leaf-folder, De«miafuner- 
ali«. The lan'se are quite sluggish and move from one leaf to another 
only when necessity urges them, feeding as they go. In feeding they 
gouge out around them large cavities, nearly as deep as their bodies. 

When full fed the larvie enter the earth, and beneath and near the 
surface form little cells for pupation. Before this transformation 
they become much lighter, yellow or orange-yellow, in color. 

LIFE HISTORY OP THK SFECIES, 

The beetles have been obser^'ed in the District of Columbia in Maj', 
but probably make their appearance in the South at least in April, and 
farther north may not appear till early June. 

Eggs were deposited on the 23d by beetles obtained at River View, 
Md., May '2,1, and by others taken August 12, at Marshall Hall, ^Md., 
on the following day and until at least the end of the month, since 
e^^ have been obtained as late as August 28. 

The observed duration of the egg stage in August was six days. 

Larva; that hatched August 18 bad begun to attain maturity' August 
29, or in eleven days, when they entered the earth for transformation. 

The first imagos appeared September 6. \Ve know even without 
verification the fiill periods of development merely by the analogy of 
this species and related ones. It had required two days for the Iteetlc 
to mature before leaving the pupal cell. This would bring the date of 
assuming the imago state to Si'.ptember 4. The pupa stage re<iuired 
eight daj-s, and eight days more were consumed by the larva in the earth 
before transformation t<) pupa. The temperature to which the insects 
were exposed during the major portion of this time was moderately 
cool, about 74 to 84' F. 

Indications are that there are two generations produced annually in 
the District of Columbia, and there is probably a third iu the South, 
while farther north only a single generation may develop. 

. :-,Gooi^lc 



NATURAL KNEMIE8. 

No pai's^itic oi* predaoiouu ini^ectti have, to the writer's knowledge, 
been found to attai'k thit^ inject, but it (<eem» probable that »ince the 
larva lives freely exposed on its ho«t plant that it is preyed upon by 
apeeies of preda^'poiiw and piobahly also jwiraHitic insects. 

On some of the plants of evening primrose upon which larvue were 
observed were numerous individuals of the spotted ladybird, MegUlu, 
iimcidata, and there are the beat of reasons for believing that this ia 
a natural enemy, although none of the ladybird beetles were actually 
observed to attac^k the flea-beetle larvie during the time that the latter 
were under observation in the tield. 

KEMEDIEB. 

In the ti'eatment of the strawberry flea-beetle we have to follow 
much the same methods as previously prescribed in the case of the 
pale-striped flea-beetle. As with that insect, the best remedy is 
undoubtedly one of the arscnicals, Paris green or arsenate of lead 
beiag among the most useful, applied preferably in the form of a 
spray upon the first appearance of the insects in the gardens. As Bor- 
deaux mixture is known to be a repellent of considerable value against 
flea-beetle«, such arsenical as is used should be uiixed with this fungi- 
cide. It will then serve also to a certain extent a double purpose of 
protetiting the plants against fungous attack. 

It is not desirable to use the poisonous sprays at the time of fruit- 
ing of the crop, and at this time dusting the foliage with lime would 
serve to drive the l>eetles away. 

In cases where the Ireetles have been injurious for two or more years 
in succession, it would lie advisable to apply the poisons to the wild larval 
food plants, and afterwards to prevent these growing in abundance 
where they would become an infesting source. It seems probable 
that most instances of attack could be traced directly to the beetles 
having bred in great numbers upon evening primrose or related plants 
growing in the immediate vicinity. 

TEE PALL AKHT WOBM DT 1899. 

{lAipliygma /ru^jienlii S. aini A.) 

Among the destinictive insect pests of the seaj^on of 1899, and as 
troublesome, perhaps, as any insect of that year, if we take into con- 
sideration the large number of crops and the great area of territorj- 
affected. was the fall army wonn. or gi-ass wonn of the Soutli 
{Laphyffii)(i_fr'it/i.p'^-d/f, Smith and AbI)ot). The season .was marked 
by unprecedented outbreaks over a very considerable portion of the 
United States east of the Rocky Mountain region, injury being reported 
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also in Cuba. The territory infested during the year comprised por- 
tions of New Yorlt and New Jersey in the North and East, and from 
there southward to Florida, and westward to Texas, including among 
Western States, Kansas, Nebraska, Ohio, Indiana, and Illinois. 

Although the species is a common one, and known to husbandmen 
generally as distinct from the true army worm [Leucania uniptincta 
Haw.), its life history has not as yet been studied in all its details in 
any single locality, to the writer's knowledge. It is hoped during the 
coming season to settle cei-tain points as to the insect's life habits and 
economy ; and as the insect is one of great and growing importance, it 
is proposed to bring together all the most salient facts concerning it, 
in the foim of a bulletin, when the missing data have been supplied. 
In the present paper a brief account of injurious occurrences of the 
season of 1899 will be furnished, together with a mere outline of other 
matters pertaining to the insect, pending a more complete account. 

The fall army worm is essentially a grass feeder, attacking grasses of 
all sorts, as well as the most succulent grains, but when these foods are 
exhausted, as happened during the past year, the caterpillars, driven 
by hunger, avail themselves of almost anything green, and 'at such 
times become pests in gardens, orchards, and greenhouses, as well as 
in the field. Althoi^h, properly speaking, a field-crop insect, this 
species does such considerable damage in the vegetable gardens, and 
to so great a variety of truck iirops, that it is for purposes of conven- 
ience considered in the present bulletin. 

The list of localities where outbreaks were noticed duing the year, 
although large, does not by any means afford ground as to a full 
estimate of the ravages of this peat. Many correspondents reported 
the "army worm" in their vicinity where it was impossible to obtain 
specimens of the insect. As only four reports reached us during the 
season of injury by the true army worm, there is every reason to 
believe that the fall army worm was the insect present in nearly every 
case. Reports of injury by this insect usually attract attention late in 
the season, and for tliis reason only a single publication on this subject, 
emanating from the University of Nebraska, appeared during the year. 

INJURIorS OCCURRENCES OF THE eEAS(.)N OF 18W. 

The first instance of reported injury was received from a correjj- 
pondent who wrote June 19 of damage to the rice crop in the neigh- 
borhood of Wilmington, N. C. In this case, as in others which will 
be reported, specimens accompanied the communication. 

During July we received a report of an outbreak at Cheri-y, N. C-, 
and of much damage to corn, rice, peas, grasses, and young com. 
During the latter days of that month the writer's attention was called 
by Dr. P. B. Kennedy, of the Division of Agrostologj', to injury to an 
experimeDtal plat of creeping bent-grass, A(frr>ntu> gtoionifem, on the 
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Depailment grounde, in which this insect waa concerned, and was evi- 
dently the chief factor concerned in the subsequent death of the grass. 

During August we received through diSerent correspondentH reports 
of injury at Areola, III., to leaves of corn; at Red Springs, N. C, to 
com, millet, cowpeas, sweet potato and other vegetables; at Chicago 
and Evanston, 111., of mut^h trouble caused bj the great numbcrii of 
these insects to lawns in both cities, this outbreak forming the text of 
numerous newspaper a<.'*ounta and much correspondence with this 
Division; attack was most noticeable, from what could be learned, on 
young blue grass, although the "worms" were observed also on white 
clover; at New Glatz, Md., to forage or sowed corn and spinach; at 
Rives, Md., to millet; at Evansville, Ind., to corn; at Richmond, Va., 
to corn and millet near that city; at Statesburg, S. C, to grass, hay, 
and garden vegetables; atMoi^ntown,W.Va., to lawns; at Clarcona, 
Fla., to "teosint*," Euckma meiei.cana, a forage plant resembling 
maize; and at Congarec, S. C, to upland rice. 

In October we received report from Athens, Ga., of injury to the 
leaves of turnips, in which this insect was one of the species pi-esent. ■ 
At Mafanzas, Cuba, it was reported as being concerned in a severe 
attack upon pa--jture grasses, as well as on young tobacco. It was 
reported the same month as doing injuiy to lawns at BuSalo, N. Y., 
while at McPherson, Kans., it was stated to be destructive to wheat 
Certain reports reached this office after the close of the year, and 
among these one from Mr. F. M. Webster of injury during the 
season at Haverhill, Buckrun, and Urbana, Ohio, and one from Prof. 
J. B. Smith of injuries in New Jersey, clover, grass, and wheat 
having been the crops attacked. 

A more complete list of localities could have been furnished at 
this time but for the fact that the ravages of the insect were either at 
their height or had not l»cen noticed at the time of the meeting of the 
Association of Ec-onomic Entomologists in August. Doubtless during 
the coming year different members of that Association in various parts 
of the country will write concerning the outbreaks in their respective 
States. 

In The Indiana Farmer of September 22, 1899, this insect was reported 
as having tuade its appearance at New Ijafayette, Ind., and in the 
vicinity of Indianapolis, corn, millet, bvickwheat, and garden vege- 
tables being the crops attacked. 

In the publication of the University of Nebraska, previously men- 
tioned (Press Bulletin, series No. 2), Prof. W. D. Hunter, its author, 
reported injury to be very severe in that State, particularly to alfalfa, 
the species having been identified from Johnson, Gage, Nemaha, Saline, 
Fillmore, Douglas. Washington, and Dodge counties. The presen** 
of the species was also reported from Boyd and Dawson counties. 
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Other crop.'! affected were beets, corn, Kafir corn, wheat, oats, cabbie, 
and grasses. 

DBSCHIPTrVE, 

For the benefit of those readers of this bulletin who may not have 
access to descriptions and illustrations of the insect, brief descriptions 
will be furnished to serve as a means of identification in connection 
with figure 19. 

The parent of the fall army worm U a moth and a member of the 
family Noctuid« to which belongs the true army worm and the cut- 
worms. The army-worm moth is quit« unlike that of the common 
army worm and very variable, there usually being iu mo.st localities 
two distinct forms, a dull gray and an ornamented form. The former 
is shown in the illustration at a. The fore-wings are dull grayish- 
brown above and show in this color 
variety a pattern more or less like 
the one figured. The hind-wings 
are glistening white with rosy reflec- 
tions. In the more ornamental form, 
the insect resembles one of the 
owlet moths, particularly Prodenia 
\ithog<iUi. The fore -wing of this 
variety is figured at S. The fore- 
wings are mottled with black and 
white, reddish brown, and some- 
times with pale bluish, yellowish, 
and other tintw. The wing expanse 
c i8 from an inch to an inch and 

Y\ii.\%—Lafhmmafrvglperda: a. moth, plain ,!,_„„ pi„l,thj 
grey rorm: 6, fore-wing of Prodenla-Uke ''"'^'"^ eiguius. 
form: <-. larva tilcndcd ; d, abdominal s^- The eg^ are about half a milU- 

ri^w^/'wio'^!::^!/^^^'^,'"^^^^^^^ "«'*■'■' «'■ »''"''* ""^ thirty-second 

one-fourth (original). of an inch in diameter, and arc de- 

posited in clusters of from fifty to 
sixty and more, often in two or three layers. The whole egg mass is 
covered with gray-wlored down from the body of the -parent moth. 

The lan'a when first hatched is quite unlike the full-grown cater- 
pillar, the head being proportionately larger and the body more hairy. 
It is nearly black at this .stage. The same variability observed in the 
mature insect holds good of the coloring of the caterpillai-s. When 
mature they measure about an inch and a half, and while resembling 
the common aiiny worm in certain particulars may rcAdily l>c distin- 
guished from that species. A full-grown caterpillar is shown in the 
illustration at c. The notable points of difference Iwtwccn this larva 
and the common army worm are in the larger and more prominent 
piliferous tubercles and the longer hairs of the foimer and in the 
I75in— No. 23 (i 
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smaller and Hleoderer body. The head b proportionately smaller, 
nearly black, and with a white inverted Y-shaped mark in front not 
possessed by the army worm. 

The body is striped on a ground color which varies above from pale 
yellowish brown, to black, more or less strongly streaked and inter- 
mixed with dull yellow. Three thin stripes of pale yellow extend 
along the dorsal surface through the thoracic shield to the anal extrem- 
ity. The dorsal or middle line is nearly straight, and the subdorsal 
ones are feebly sinuate. On each side there ia a broad yellow undulat- 
ing line, more or less strongly mottled with red, particularly in the 
vicinity of the abdominal legs. The ventral or lowersurface is paler, 
varying from dull yellow to greenish, sometimes very strongly mixed 
with red. 

The pupa resembles that of the army worm, but is of smaller size, 
and the spiracles and a considerable proportion of the surrounding tis- 
sues are larger and more prominent in the former. The length in this 
stage is about five-eighths of an inch. 

DISTRIBUTION OF THE SPECIES. 

The distribution given by Dr. Smith in 1893 (Bui. 44, U. S. Nat. 
Mus., p. 169) is from "Canada, south to Florida a»d Texas, west to 
Missouri, Nebraska, Kansas, Jamaica, Brazil." The insect has also 
been reported to us from Colorado and Montana, and specimens were 
received during the year from Cuba. 

The species is native American and probably indigenous to the 
United States, but has, evidently, spread from the Gulf States north- 
ward in rather recent years. At present it occupies the Tropical, 
Lower Austral, and Upper Austral life zones, and has been reported 
to occur in the Transition fauna) area, and appears to be traveling 
slowly still farther northwai-d. 

HISTORY AND HABITS. 

The fall army worm was first des<iribedin 1797, in Smith and Abbot's 
Natural History of the Lepidopterous Insects of Georgia, or one hun- 
dred and two years before the present general outbreak. Since that 
time ravages have been noticed at various periods and in different 
localities, in 1S45, 185.5, 1868, 1870, 1872, 1873, 1881, and 1883, these 
irruptions being noted in only one or two States in a single year. 

The first outbreak of any extent occurred in 1884, followed by a 
smaller outbreak in the ensuing year. Later reports of injury were 
received in 1892, 1896, and 1897. 

The list of plants which serve as food for the fall army worm during 
its periods of abundance include, besides grasses and grains uf all sorts, 
sugar cano, buckwheat, alfalfa, clover, cowpeas, sugar beets, cotton, 
tol)ac(;o, sweet potatoes, spinach, turnips, tomatoes, cucumbers, cab- 
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bage, beana, and strawberry. Under exceptional circtuustances vine- 
yards are attacked and the folia^ of fruit trees devoured, and instancea 
are on i-ecord of invasions of greenhouses and of attack to stacks of 
fodder. The cannibalistic habit of the larvte is well known, in which 
respect this insect resembles the boll worm. 

The life history, as previously intimated, has not yet been carefully 
litudied, the ttt&ge in which hibernation takes place being still in doubt. 
It was ascertained thut hibernation does not take place in the egg 
condition, at least in the latitude of the District of Columbia, and it 
seems propable from all available data that this insect resembles the 
cotton worm {Aletta xylina Say), at least in its habit of hibernation. 
From specimens received during the past season from Georgia, adults 
were obtained during a warm spell in November, and it is the consen- 
sus of opinion of those who have given the subject of the biology of 
this insect any study that it probably passes the winter either as adult 
or as pupa, and from present knowledge evidently in the adult con- 
dition chiefly, although it is possible that larvse may winter over. 

The number of generations produced each year has been stated to 
be at least two in the northern limits of the species, and three for the 
south; but, from experience with rehited inset^t*!, the writer is inclined 
to accord this insect at least three generations for a climate like that 
of the District of Columbia, and four or more for the Gulf States. It 
is hoped that another year may see these points, as well as others, in 
the insect's life history made clear; as, for example, the time of the 
earliest appearance of the moth in different loc>alities, the time of 
first egg-laying, and the period of all of the different st^es, and the 
stage and place of hi)>emation. 

The larvte live like other cutworms in years of ordinary abundance, 
and are so dark and evidently secretive in theii* nature as to usually 
escape recognition. When, however, in seasons like the past, an undue 
increase in the numbers of the insect takes place and the habit of mov- 
ing in armies is assumed, their presence Itecomes manifest, too late, 
however, in most instances, for remedial treatment. 

Transformation to pupa takes place in little earthen cells, whi<':h may 
be either erect or somewhat inclined, but occasionally pupee are not so 
protected. 

A feature of the fall army worm's attack, and the one from which it 
has received its name, is that it is seldom observed to travel in num- 
bers, save perhaps in the extreme South, until the fall, at least not 
earlier than the first of August, while the outbreaks of the common 
army worm occur usually prior to that time and seldom later. 

NATURAL ENEMIES. 

The fall army worm, on account of its somewhat smaller size, less 
conspicuous appearaiicu aud more concealed manner of living, and from 
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the fact that it is not usually found in such large aimies, does not attract 
the »aine number of parasitic and predaceous enemies that have been 
recorded for the common army worm. During the past season the 
only natural enemies of the fall army worm observed were the English 
sparrow and some other birds, especially flickers, and a Tachinid fly, 
Winthemia </uadripunctuIafa Wied.j which deposits its eggs usually on 
or near the thoracic segments of its victim. A few other natural 
enemies have been observed in other years, which include ants, wasps, 
Ichneumon flies, and Chalcidids. 

It is well known that two outbreaks of the true army worm have 
never yet come under observation in successive years, and it is to the 
efficiency of natural enemies that such a condition is ascribed. From 
the experience of the past year there is no reason to expect immunity 
from attack the coming year, as scarcely any dependence can be placed 
upon parasitic and predaceous insects and other animals with this spe- 
cies, and we know moreover that outbreaks may occur in successive 
years, as happened in Florida in 1896 and 1S97, and in two other cases 
which have been recorded. 

REMEDIAL MEASURES. 

The fall army worm resembles so nearly the common army worm in 
seasons when it assumes the habit of traveling in armies that it is at 
such times amenable to much the same line of remedial treatment. 
The remedies of the greatest value against the latter are described in 
the Annua! Report of this Department for 1879 {pp. 189, l&O), and 
in Circular No. 4, second series, of this Division (pp. 3, 4). 

Unfortunately, as with the (common army worm, infestation is not 
reported, in fact i^^ seldom detected, until too late for the application 
of direct remedies. When attack is at its height the larvte or " worms'' 
arc usually approaching maturity, and it is difficult to check them at 
this stage or prevent them from passing from one field or garden to 
another. Paris green and other arsenicals are of value where they 
would not involve further injury to the crop infested or destroy it as 
food for man or beast. 

Lawns can be freed from the caterpillars, at least in great measure, 
by the use of kerosene emulsion followed with as complete a drench- 
ing as possible with water from a hose. 

If the earlier generations of the caterpillars could be discovered they 
could be destroyed in the same manner as other cutworms by the use 
of poisoned l>aits, this remedy being particularly applicable in vege- 
table gardens. Such baits should be made of succulent gratises or 
alfalfa, where the latter can be obtained, and saturated by immersion 
in a solution of Paris green or other arsenical. 

By copiously spraying a wide strip of grasa hind surrounding unin 
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fested areas with Pari.s green, the insect could be prevented from 
spreading to thoin. 

Rotation of crops should always be practiced, as well as the burning 
over of fields in the fall when the crops have become too badly injured 
for recovery. It is even advisable to burn over crops and to plow 
up fields just as soon as permanent loss is assured, and thus prevent 
infestation of neighboring crops. 

Above all other precautions it is necessary to keep fields free from 
volunteer gmin and wild grasses that would attract the moths for the 
deposition of their eggs, and thus serve as a breeding ground for the 
insectu. A potent source of injury is the planting of one cereal aft«r 
another with grasses, and the planting of crops in ground which has 
been permitted to run waste to wild grasses and weeds. 

Before planting to grass and cereals the soil, particularly in the fall, 
should be thoroughly broken up by plowing and harrowing. Fall 
plowing is alwaj's to i>e practiced where suitable to the crop, the soil, 
and other conditions, and it is also well to follow with a harrow and 
level the ground where possible. For alfalfa. Professor Hunter rec- 
ommends " disking," and for lawns a thorough going over with a long- 
toothed steel rake. Such methods of treatment sei-ve to break up the 
cells in which the chrysalides are resting, as well as to destroy the 
larva when present in its several stages. 

From the observations of Dr. Howai-d on the occurrence of this 
insect in 1881, it would seem obvious that where rice fields can be 
flooded many of these insects will be destroyed, and in localities where 
flooding is practicable there need be little fear of injuries. In many 
cases it is possible to ovei-flow the fields at will, and. where necessarj', 
negro laborers fan be sent through fields to brush the "worms" froni 
the stalks and leaf blades into the water. 

During the outbreak of liiSi in Kansas it was learned that the rav- 
ages of this insect could be prevented by postponing the planting of 
wheat and rye until Ix'tween September 20 and October 20. 

THE 8TBAWBE&ET CBOWV HOTH. 

(Sf»ia rxUilaju Hy. TAw.) 

A destructive enemy to small fruits in the Pacific States and one 
particularly injurious to strawberry-, blackberry, and raspberry in Cal- 
ifornia is a borer larva of the Sesiid moth, S^a/zz ruiil/iiii Hy. Edw. 
Although the species has not often come to the notice of this oflSce 
through correspondence, it has received some little attention at the 
hands of western entomologists and has already a considerable litera- 
ture. Of recent reports of injury we have only one, that communi- 
cated by Mr. A. F. Bowen, Mountain View, Cal., February 26. 1900, 
when specimens were sent of crowns of strawberry that showed injury 
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by the larva, which wiin also present and included in this sending. Our 
correspondent wrote that while examining the plants last autumn he 
found that in disturbing the vines a clear-winged moth (the parent of 
thiti borer) often flew out. 

As this insect does not appear to have received notice, even casually, 
in any of our official governmental publications, the present paper htw 
been prepared. 

INJURT AT SANTA CLAKA. fAL. 

Among the ^nae^^tH collected several years ago by Mr. A. Koebele 
while a^^ting an special field agent of this DivLtion in California thii* 
species was prominent. 

April 22, 1887, Mr. Koebele found numerous specimens of this spe- 
cies, at that time in larva and chrysalis form, in the roots of strawberr\' 
at Santa Clara, Cal. In the field examined about one-half of all the 
plants were infested. Injury became manifest only after tbe old main 
root was destroyed. All the chrysalides observed were in cocoons 
formed of bits of roots within the roots and near an opening. Tbe 
mature moths began issuing April 80, and continued until rluly i, 
being most numerous toward the end of May. 

May 26 of the following year Mr. Koebele made a careful exami- 
nation of the name field in which the insects had t)een observed 
previously and noticed a general improvement. In places where plants 
had been killed, many new ones had come up and lante and pupie 
were exceedingly rare. This was believed to be due to the free use of 
water during the preceding spring, which resulted in the destruction 
of the larva;, many dead and moldy specimens of which were foiuid, 
as well as some which were parasitized. From material gathered at 
this time adults were again reared, the la.st individuals issuing July 
24. Among this lot was an unusual variation, which Mr. KoeWe 
descril)ed as being entirely black. July 14 of the same year this species 
was reared from raspberry. The lana was found boring in the roots 
up into the dead stump, pupating about one inch above ground. 

BIOLOGIC LITERATURE. 

The first record that 1 tind of the habits of this species is that pub- 
lishtHl by Mr. J. J. Rivers, in Volume III of Papilio (p. 26), in January. 
ISSa. This is a short note from correspondence, and is headed .^R/ei^i 
IwmizonicE Hy, Edw, It is quoted in full: 

I have reared this epeciee from the larva, a pallid grub with a darker h«ad, feeding 
in the roolfl, rhizome, or liHBe of the canes of the cultivated raspberry, and devour- 
ing the pith therein. Thin \e looked upon by fruit groweraasadireful insect, killing 
the pknt, mot and branch, but the injury is not so great at< suppoi^d. The larva 
feedB only on the pilh, the Inns of which is not immediately fatal, even to the pari 
affected, much leea to the wlmle. 1 have uheerve<l theue jEgerian larvse always ui 
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otherwiae unhealthy plants, such as are iufeateil with "wale," and mostly with the 
tumore at the "woolly aphis" upon their roots. Thifl last oondition is usually 
aivompanied by bad cultivation. 

In the Pacilic Rural Press of June 25, 1887 (vol. 33, p. 559), a letter 
by Dr. Riley addressed to Mr. I. A. Wilcox, Santa Clara, Cal., is pub- 
lished. The specie.") is here mentioned as ./Egerla improprui Hv. Edw., 
by which name it also received mention in most subsequent publica- 
tions liearing upon the biology of this insect. 

At a meeting of the Entomological Society, of Washington, held 
June a, 1887 (see Piwreedings, Vol. I, p. 85, published March 1, 1888), 
spetTimens of the several stages of this species were exhibited by Dr. 
Riley with the stat«ment that it was injurious in the larval stage to 
strawberries in southern California. He stated that he had for several 
years known that great injury to the roota of strawberry was oco^ioned 
by some lepidopterous borer, but the species had remained undeter- 
mined until about that time. 

In 1888 Mr. W. G. Klee, State inspector of fruit pests, ga\'e a popu- 
lar account of this species in the Third Biennial Report of the State 
Board of Horticulture of Califoraia for that year (pp. 243, 244). This 
includes an illustration of the three stages of the insect and a state- 
ment that the common practice of flooding the vines has a great tend- 
ency to kill out the insect when in the larval stage, the opinion being 
expressed that if the water were retained for four or five days during 
the winter over the plants all larvie would probably be killed. 

In August of the same year Mr. Rivers published a second note on 
this insect with an account of its occurrence in the roots of cultivated 
blackberry. It was found equally at home in this plant, and caused 
the foliage and fruit to )>e dwarfed, dried, and valueless. (Entom. 
Amer., Vol. IV, p. 99.) 

Recently Messrs, C. V. Piper and R. W. Doane gave a popular 
economic account of this species in Bulletin 35 of the Washington 
State Agricultural Experiment Station, dated May, 1898 (pp, 13-17), 
and during 1899 a short general account by. Dr. Otto Lugger was 
published in that writer's Fourth Annual Report as Entomologist of 
Minnesota, pt^e 64. 

DESCRIPTION or THE Sl'ECIKS, 

According to recent studies of Mr. BeutenmuUer on the Sesiidee of 
North America, the insect in question must Iw referred to the species 
described by Henry Edwards in November, 1881, in Papilio (Vol. I, 
pp. 186, 187), under the name of AJbuna ruUhmM. The type was a 
single female captured at Virginia City, Nev, 

The adult, like other species of the Sesiidte or clear-winged moths, 
is noticeable on account of the transparency of the wings, particularly 
of the hinder pair, the slender body, and the tuft of the apex of the 
abdomen, which, in life, is spread out like a fan. The moths are 
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diuFDal in habit, flyinjf swiftly in the heat of the day. when they might 
easily be mistaken for wat^ps, an effect duo to their slendor fonn, 
transparent hind-wings, and blight metallic colorrt. 

The female moth 'm shown in the figure at ii. It has a wing expanse 
of about aeven-eightiio of an inch (18 to 22 mm.). The gi-ound color 
of the body and head is black with yellow stripes and Imnds. The 
antennee are bluish l)lack. and the legs are yellow ringed with blacR. 
The fore-wingw are broadly bordered with brown and black, with a 
purple iridescence. Between the veins are thin stripes of yellow. 
The outer border of both wings is fringed with bi-own. that portion 
of the hind-wings nearest thfi base being fringed with yellow. The 
abdomen is tufted at the tip with yellow and black. 

The male (b) is similar, but smaller and more slender, the anal tuft 
being longer and wider and blue-black in color, 

A full description with bibliography and notes is given by Beuten- 
muller (But. Am. Mus. Nat. Hist.. Vol. VIII. pp. 130. 131, 1896). 

The remarkable variability of this species is illustrated by tne 
nunil>er of names that have been given to it by ifc* original dest^riber. 
According to Beutenmuller, the synonyms are ^Egi-ria nnnitUi^ hfiiii- 
Z07ii(P, liipitii, perph<f», impnqma, tra^hingtiwia and iiinditrtiP S , alV 
des<;ribed in volume 1 of Papilio. 

The present known habitat includej* Marin and Mendocino counties, 
and Sierra Nevada, Santa Clara, and Sansalito, Cal. ; Virginia City and 
elsewhere in Nevada, Wsishington, Colorado, and Texas. The species 
is obviously native, and as the last-mentioned locality is ba^ed on a 
single male collected many years ^o, either there is some reasonable 
doubt as to the authenticity of the capture or the species has a rather 
unusual range for an indigenous insect. 

RARLIKR STAOBS I>K«CR1BRD. 

In the accompanying illustration the immature stages were drawn 
at the time of the receipt of the specimens; the adults were finished 
more recently. 

Tfu^ Utrmi. — ^The larva, shown in the illustration at e at work within 
a strawberry stem, is of the usual cylindrical fonn and white color of 
the jEgerians and of nearly unifonn diameter from the first thoracic 
to the last two aMominal segntents. whei-e the Ixxly tapers stn>ngly- 
The second thoimic segment is just per<'eptibly widest, a little wider 
than the middle a>>dominal. and the last joint is quite narrow. The 
head is reddish brown and partially con<-ealed beneath the first tho- 
racic segment. The mandibles are blat'k and the legs brownish with 
small dark-brown or black claws. The body has a few small brownish 
hairs scattei-ed over ea<;h segment. In a general way this larva vei-y 
closely ivsembles congeneric species, such iv* jf^y// and aci'mi. I>eing 
of about the same size as the former. The length is atwut ^*g of an 
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iiitrh (15°"") when contracted, and ^ of an inch (20°"") whcQ fully 
extended, the width being a little lesw than an eighth of ao inch (3"""). 

ITu^pupa, or chryaalis (see d), Ls formed in a cocoon which the larva 
spin» about itself early in June — in Washington State, constructed 
principally of brownish castings woven together by meaus of fine 
silken xtrands. The chrysalis itaelf is reddish brown in color, about 
one-half inch long and with several rows of blackish spines cross- 
ing the back, the last row being larger and extending further around 
on the sides. The wings, antennie, and long sucking tube may be seen 
folded underneath the body. 

Tfui cocowi is constructed within the burrow of the larva, and usu- 
ally made near the center of the crown of the plant; but just before 
the emergence of the moth, 
the pupa, like others of its 
kind, and with the assistance 
of the sharp spines on its 
back, wriggles its way par- 
tially out of the cocoon, and 
after the escape of the moth 
the empty pupa skin is left 
projecting from the foniier 
home of the larva, as shown 
in the illustration at c. 

METHODS OF CONTROL. 

Svbmermm . — F r o m the 
observations of Messrs. Koe- 
bele and Klee, it is evident 
that the submerging of af- 
fected fields, where this can 
be ac4x>mplished, is sufficient, 
when properly done, for the 
supprejwionof thepest. This 
means of control is particu- 
larly applicable in localities where irrigation is practiced, the best time 
for submersion being, theoretically at least, as soon as ])ossible after 
the fruit has been gathered. 

It would be interesting to learn how common this pi-actice is, and just 
how practicable it may be in the regions most affected hy the insect. 

lnxecticide» wihieleKx. — Where submersion cannot be practiced, it 
would appear that remedial measures will be lery difficult of applica- 
tion. In fact, we are confronted by mut^h the same difficulties that 
present thenisehcs in our efforts to control the nearly related squash- 
vine iKJi-er. The concealed mode of life of the hina renders th*^ use 
of insecticides practically out of the question, the only one that would 
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give any good results being bisulphide of carbon, and it is doubtful 
if this could be applied profitably. The pupa is equally di£Scult to 
reach. 

Protection with fietti-ng. ^Choiix plants, it is true, could be protected 
by means of close-mesh netting, which should be applied just before 
the appearance of the moths in July and retained in place until after 
the period of ovulation. 

Cutting Old ■infe»t'^. and tceak platits. — For the most eflScient means 
of control in the absence of the practicability of submersion, we must 
have recourse to the heroic treatment which has already been recom- 
mended by Piper and Doane, and which consists in wat4:hing the plants 
closely for evidences of injurj' in the early spring, and then dicing 
out and destroying by burning all infested or weakened plants that 
might serve as a breeding place for the species. After the plants 
have served their usefulness, they should be plowed under. It would 
be well to look carefully over all wild or volunteer growth of all of 
, the known food plants of this species, and to pursue the same methods 
with these, destroying all useless plants. 

THE BLACK 0008EBEBKT BOBE&. 

{XyUirriu* agamxii Let.) 

December 27. 1S1>8, Dr. James Fletcher, entomologist ftnd botanist 
of the Dominion of Canada, wrote that a Longicorn beetle, Xylocrim 



agiiHKizilljVK. ^ had recently been reared from a larva imported from 
Oregon into British Columbia, and found boring the stems of goose- 
berry. Injury by the species was detected by some of the stems break- 
ing when being handled. All of the wnaignees of this particular stock 
were ^■i8it^■d, and Dr. Fletcher believes that the bushes were inspected 
before the beetles <rould have emerged. 

From specimens furnished by Mr. ¥.. A. Carew-Gibson. Victoria. 
British Columbia, the iiecompanying figure :il was made by this Divi- 
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Flu. 12.— OooiKberry Kicm Inloilvd Ly Xgli'eriiir Fin. 'J3.— Dom-berry nom showing larva of 

ojjaMisfi— miuoi-d onc-thlrd (Irom pboMi- A|ii«rriii»niMiwi;(i—f'liehlly enlarged iphoto- 

gruyti b)- E. A. Ctkivw-Ultwon}. Kraph by Carew-liLlnun). 
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